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@ You can pretty well predict the productivity of a farm 
... Over a period of years... by the percentage of plant- 
food recycled to the soil via manure. Often, it seems, other 
influences go along in step with the efficiency of manure 
conservation. 


Case spreaders are engineered to take advantage of this 
principle: That the crop gain per ton of manure is greater 
as the available tonnage is spread evenly over greater 
acreage. Effective shredding by chisel-pointed teeth and 
distribution by paddle-winged widespread, plus excep- 
tional steadiness of apron travel from its patented drive, 
achieve amazingly uniform coverage even at lightest rates 
of application. 

The new 90-bushel “T8” spreader shown here is built to 
stand the gaff of heavy loading with mechanical loaders. 
The strong hood guards beaters from damage and “‘smoth- 
ering.” Drives are designed for the extra burden of shred- 
ding big scoops of packed material. A center bearing... 
one of five, all roller-type ... stiffens the axle against de- 
flection by shock and static loads. 


Both the big “T8” and the 70-bushel “T6”... proved for convenience and 
performance with small tractors ... have the Case self-raising hitch. It takes 
part of the lift out of loading, a// the lift out of hitching. With hitch resting 
right on the ground ...no need for jack or prop... its clevis slides to draw- 
bar height. Same sliding action lifts front of box when loaded, lets tractor 
wheels roll slightly before starting load, aids traction in slippery footing. 
It saves time and energy in hitching and loading, encourages prompt spread- 
ing, enhances crop yields per acre—and per man-hour. J. I. Case Co., 


Racine, Wis. 
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By meeting every 
standard by which 
stamina and depend- 
ability can be measured, 
Aetna products have proven themselves worthy of 
their high ranking position in the agricultural imple- 
ment industry. More than 50% of today’s great farm 
tractors owe much of their economy of operation, 
endurance and rugged ability to do their jobs to 
Aetna T type clutch release bearings, differential 
roller bearings or other Aetna anti-friction parts. 


Good bearings cost less than most any other 
mechanism in a machine . . . and contribute more 
to its efficiency. If you aren’t taking full advantage 


HEIN BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE «+ CHICAGO 339, ILLINOIS 


REPRESENTATIVES IN: ALL PRINCIPAL INDUSTRIAL CENTERS 
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of this fact in the tractors YOU make and the 
machines that make them, you might find it sur- 
prisingly profitable to talk with Aetna engineers. 
Their specialized experience and Aetna’s rigidly 
controlled hardening and grinding methods com- 
bine to pack more and better bearing performance 
into a given amount of steel. This plus value, that’s 
built into every Aetna product, can help make your 
products perform, better, last longer, cost less to 
own and operate. Why not talk it over . . . with 
Aetna engineers . . . without obligation . . . within 
the very near future? 


Standard and Special Ball Thrust 
Bearings © Angular Contact Ball 
Bearings ¢ Special Roller Bearings © 
Ball Retainers © Hardened and 
Ground Washers®¢ Sleeves® Bushings 


153 


aie et eee 
ea eee <a = rae 5 Sad tapas es ee i) ?Saaere. Seae 
> ee Bo oe ee ee Bk cate reece: aft Fes pe Se aa: ae” a” in ae oe 
1 , ASERu ees : yt sah aiee en | os.) aa i | Se eee Mae cigstet ye TS x " 
2s le eh | sae Heine eae ee ne de aaa 
Se Soe eee 
| a et — 
a aa we 4a Rost. *  Gierraee = of Same Bee — 
or oars 7 ie it" P ae ~ a red RS OS RS ae = pee ii: Nee rg eee ee 
ti. sr Sees DA I a eS ee ee eae : 
mee ty Se ah ae F cae ee oe oS ee a Bae hese ee i, ie : : 
ae a ae a A a -: ve # See _ MTS - eS ee eo aa cam ; : 3 
feo _ 2 on ae ee Ste —* eh +s a at ‘2 & is eS 2 a a : 
ii | te OS bee Toe say 
! met! ss » eg Se +5 8 = “ae sean, 
| , MAKE GOOD ¥ | 
i : . < 
See ee Pe, : 
| a cS 
2 4 re ae a) ae a, Pat ix 
a ee ee a % — \ / e “oi x Bias. ae . 
, 2a 4 Oe See wt i] — " ty 7 < = in ae files Poe | ’ , , 
: a - eet. he - a a og : es ee a a ae er, if ee 
a. ee s pata | ae e § | - ae a Re ie ee ae 
we ge _— 5 ‘eo 6 ae oe ae "tatoos 2 a oe #3 ‘ 
a Ee tase [oan i ca *. er Sa et 5, me eet Fe = a A 
a olU[=e ee ae - fii, te F ho ae 4 aes oo ae MEE gh Sie sat. Ae eet ee : 
Bee Rs RS: DA, een gets. Pe : : ree... “sae ee oe ee le: ae i 
... = ERY Rate epee i ee ee F ae le ee ee es Ae eee Bas ee: 
| RR ~ eee ae ee ee : 
i Ja a ae fa ta : eS Be al ht ee [os ,. eeres 2 7a She 
a Ss ~~ ee hag _" ‘ Pe Se *, ‘oo : i ae : bi Se 7 ee, 
7 tee Se ia Beas: me es ‘ —— eS Be F ae? ee Ds, Se ea ~ . Fix; 
; ee * a Ue » cade Hoke ih a ite 
ee Me vy aa —* ys] “7 ae eZ “ he pega sac oo <a a a eee ome yet? Pe. a . 
4 ae * ae —_ wee 8 oe vr et Ae e ers Be ight: bait ae “a nf 1 pit rs ia me i ia 
ae ol Naat hays ee :.. (#24 i pas my yt OO 
,, . s e iis — “ Foo : ier | 7a a a > mee ait a ae , 
- r r "43 PB Se ce a 2 one ae ; a oa * be ss 
‘ i? aa “a Sex fede ye? 4 Ea ee a as oe ae 
: % ee pe Sim: 7 : ee es OS Pe. a, 2 ot) ae oe 
j Gs ey a~ : oe Lae =. a ee ae We Se ees ee al 
: ee ‘ii ss 5 wt wee dade ~ aes ee > ae ~ - Se é 
bk ‘ a oe eee Se Kh gy 8 5 ty : 
@ : oe Be Pe Tee’ 3 oe oe a ci 
, Pee, ; ‘ SPRL we SM cae em Oe ee ee ee 
| ee ; : wd te ae” Peg * 
f seus oe ‘ : a i ee ae ie ss “ # } 
: é tee ; “aii % . ES a eg ieee ee vet 
F eo ee vo a i} . PF . Ye ee oe ‘ ? . 8 ee as 
t ; ie ee ¢ ae. i ie Sie Pe . 4 Ped am 
7 bi-lin -_ . x ef -s a Wises: y ’ * 8 i te NW om 4 Fee ; 
4 — * es Wes. “ e oe te : a 
. _ £g 4 —_— nee | | 
. ier | iii § RS ee nEToN 
7 > ies |i s- i 2 a EG ee im Re OF a | 
i ee > = ae © ce ONE Sra ae : a 
j ; ee ee :  —_— *§ ae iin, - Pye ae Sipe a ee Sal | c 
‘ ta oe 7 2 ae in . a : = Bite ee ay oe yee i : aes ' 
: & a as | Sal 7 JS —_— —., * ie. i ge OR ee aes ae hi 
; Cae | a i ee - ae e's Re ea 5 ae te 2 Bes ee a eee aK 
Y : Sam, fae ee $ ae eg Reg Bs Bi ee, ae A. See tS =) dag pees te een : 4 
ai 4 ate: wf >> —e ae ig es 
f ee 4 | fl ee OY eon ne : i a Sr. gaeet ce ae Wee ae Sy 
— 4 = we aay fs ame SS oN so, eer Sa : ee fe a ee 
* 4 . a ¥ 4 & " ae £ ie i. os es pee rtR Neha os Oo perfor peer sp ag tc 4 ey 
Bi mm &\ > ———— | | / ie . eS SN Bee Sal ag Ree a Sipaei. F 
; ; 4 a Si t \ ££ Baa oS ——— a aed Giga on Dispel: ont anor a ae 7 
—— ae Ko 4 fa. . Peg a Bo" ee my pss, ia OP hs Speirs 
: | =. * \Y Baie opm = a iil a fk Be eae oa So ae Ee 
| |= i |. aero |. "Se Paina AMM SS SRR ianar ay eee 
. ——_—_ co ~ } st a oO a es i ee , a =o 
i= ek. % ae a er } ae = a : Stag he 
t ae i ee RS a Cle — oe ft. oe x on | Age 
—  & eo: te oe “> wt Pa ax’ & er ae ee ee PS ae ite, De 
— poeta. i ' : % \ ie re S tiger Re ee Siig eS 
SRR ne Ss LU A Se ee ed . : RG Ghee aa Cae ae Lr - . - . z 
oe Po pe ae % » ae a ae “ES aes ie ee le 3 Pee ee tage) = Sm 
Bec a Te er a lee Se hee. ee sn ng lala . ai ‘ 
cc. 2S Be : ee ‘ eee : Te ; re cane ’ 
= (je ii. ea = Z a — Binet 2 Ghee: - aac , : 
i. ae pee “Seapine ae oes. BA e — Sgt Md LA sue, rE ee ante a : eh é ' 
a Bae a atte L- MU Nn Poe ™ 7 ae ’ re Ee eh : ae | 
2 Se oo ™ a _—...... en *< Par es ee ace = - j 
aise Ra. cae no a keg . ay ; Pe ee ; : ee es 
— eas a a Po is) Ne EL ."s es eg aa Pee ils 4 = = ; 
ae sg See ayy - ee Oe ee bcs ae as 
. |e a tee ee oh OR ae fe i i | eee ee : a Ra / 
oe 8 a ae ai SM ore ———_— eee Bo ae forme 
a ae wes) ae ae a , ne [Sh er poate a ieee i: a! = 9a gies: 4 i q 
ae OES: tae. ae a 7 tee. RRC arses ao : pe sae a i af 
m 5 ba” a ig a my a, pe. fe ee ee Pa Ps > aes 5 fd: i 
| et ee Se a ie ei a See Noes Ste > ane aka me ‘ i 
3- & eye =e ae aes ae 2 eS - os tone ay * Sa ee” ee : | 
t- ps RS — 4 oe Pes oe er AS a : j 
es es Baie. Serre oe ee a: | 
eS os rr a EO Panis Pas a roiteee eae Be! i 
ef ~ a eae Bese cpa, fe ree 4 TX. a —_ i Fo. 28 it PS ae oe ee Me Fuse 58” gy res, } 
ay | el ah at < ee Pg ES MR St ea, a. Xai S, Sopaataghaiers = or, - ie | 
re . ; tes ae eet te Mig ot Te Re ee eee Ss as eee i i 
: fide: a Reet, fGen i eee Seer : : 
4 a o. , ad &y, S Pa ta Ne to = en ea aie ) 
is eal pn Se aes ee Wes 2B c bee 4 
1S > 
er 
' 
4 : 
: 
id fj | 
| | 
e, 
es | 
fo § 
S. | 
} 
h- 
d | 
Z | 
. e 
e § i 
i f 
' 
i 
Ff, | 
-— | ao & == <a 
— yy - ¢ ae. if “ aN 
“id ; a 4 } 
i). .6neseeens . @ sae . Ss | 
: 65666404064 664 5 ’ , e — _- z i 
TELEEELTEST Te “ad ta ~ —_, 
ee 5 3 “4 } 
Z : Ber 2 ene. «(ee & ia 
Bilt ef regia Wie 3 ia 
j oo 4 rae : | 
3 4 o 
eee f y | | 
eT 7 Hy 
' 7 | 
— as ; 
Bee | 
} ' 
q | 
f ' 
ee is ee ea. 
pee a 
: a Bars : Sais, : | 
; ee aa 
: ie ees a Si OG iil oe - i 
My re ee ee Vea a = H 
< ao. ee Wee ee seis. ; , i 
ees Bit es en eer ee ae 23¢ Shee OSS: i f 
ser te Darya TEENS ar ea ie Se Ne Ue ae 
Pa a | eee os a ie aap en ee ee Soe ; . 
eres | igs) cine ore meyaegL RG 


AGRICULTURAL ENGINEERING 


Established 1920 


CONTENTS FOR APRIL, 1950 
Vol. 31, No. 4 


RN eas perce we Sea 165 


APPLICATION OF HEAT EXCHANGERS 
TO DAIRY BARN VENTILATION 


By Henry Giese and C. G. E. Downing 


DESIGN FEATURES OF A NEW DIESEL-POWERED TRACTOR........... 171 
By Merlin Hansen 


MECHANIZATION OF PEANUT HARVESTING IN ALABAMA.......... 175 
By C. M. Stokes and I. F. Reed 


THE EFFECT OF MOISTURE CONTENT OF WOOD ON 
WITHDRAWAL RESISTANCE OF ROOFING NAILS... 178 


By Landis L. Boyd, Alvin C. Dale, and Henry Giese 


TRACTOR USE EFFECTS ON VOLUME WEIGHT OF 
I aE cea ees 182 


By H. A. Weaver 
NEWS SECTION 


PERSONNEL SERVICE BULLETIN 


AGRICULTURAL ENGINEERING is indexed regularly by 
Engineering Index, Inc. 


INDEX TO ADVERTISERS 


TO OUR READERS: Advertisers in this issue present their products and 
services for your scrutiny, with confidence in their engineering merit and 
capacity to meet the requirements for which intended, and with confidence in 
your appreciation of these contributions to engineering progress in agriculture. 
By taking occasion, as opportunity offers, to further identify these advertisers 
and their products as essential in the agricultural-engineering scheme, you 
will be serving them, your profession, and agriculture more effectively. 


Aetna Ball & Roller Bearing Co... 153 ‘International Nickel Co... 
American Steel & Wire Co..... 192  Johns-Manville Corp........... 
American Zinc Institute... 190 Libbey-Owens-Ford Glass Co 
Armco Steel Corp... = ee oo .. 
Austin-Western Co. .. Mechanics Universal Joint Div., 


Bendix Corp. ..nccccco- hie 
: g-Warner Corp. ........ 
Blood Brothers Machine Co.... 161 Minneapolis-Moline Co 


fi Sec Oana . 2nd cover New Depestare. 


Caterpillar Tractor Co..o.ccccccccccesesnenee 187 ze 
Ch a Bek a 156, 157 Div. of General Motors. 3rd cover 


Delavan Mfg. Co.... wwe 194 Spraying Systems C0. een mmo - 198 
Electric Wheel Co...... . 188 
a a ee : 
Firestone Tire & Rubber Co... The Timken Roller Bearing Co... 4th cover 
French & Hecht ee Tec CO. 155 
Great Lakes Steel Corp. Tothill Painp Co. a, . 198 
Stran Steel Div...... ‘ Vickers, Inc.......... 
International Harvester Wisconsin Motor 


AGRICULTURAL ENGINEERING is owned, 
edited, and published monthly by the 
American Society of Agricultural Envi- 
neers. The editorial, subscription aad 
advertising departments are at the excc- 
utive office of the Society, Saint Joseph, 
Michigan. 


OFFICERS AND COUNCIL 
OF THE A.S.A.E. 


FRANK J. ZINK . . . . President 
A. J. ScHWANTES. . . Past-President 
Geo. A. Rietz . . . Past-President 
K. W. ANDERSON. . . . Councilor 
F. A. KuMMER. . . . « Councilor 


C. J. SCRANTON . . . . Councilor 
DG. Caras . .. . . Goasciler 
E. D. ANDERSON . ... . Councilor 
W.W. Wem. . . . . Councilor 


RAYMOND OLNEY . Secretary-Treasurer 
RALPH A. PALMER . Assistant Secretary 
CERNYW K. KLINE . Assistant Secretary 


SUBSCRIPTION PRICE: $4.00 a year, plus 
an extra postage charge to all countries 
to which the second-class postage rate 
does not apply; to A.S.A.E. members 
anywhere, $2.00 a year. Single copies 
(current), 40 cents each. 


Post OFFICE ENTRY: Entered as second- 
class matter, October 28, 1933, at the 
post office at Benton Harbor, Michigan, 
under the Act of August 24, 1912. Addi- 
tional entry at St. Joseph, Michigan. 
Acceptance for mailing at the special 
rate of postage provided for in Section 
1103, Act of October 3, 1917, authorized 
August 11, 1921. 


The American Society of Agricultural 
Engineers is not responsible for state- 
ments and opinions advanced in its 
meetings or printed in its publications; 
they represent the views of the indi- 
viduals to whom they are credited and 
- _ binding on the society as a 
whole. 


TITLE: The title AGRICULTURAL ENGI- 
NEERING is registered in the United 
States Patent Office. 


CoPpYRIGHT: Copyright, 1950, by the 
American Society of Agricultural Enzi- 
neers. 


AGRICULTURAL ENGINEERING is a@ meii- 
ber of the Audit Bureau of Circulations. 


Reprints may be made from this pubii- 
cation on condition that full credit ve 
given AGRICULTURAL ENGINEERING 2d 
the author, and that date of publica- 
tion be stated. 


ADVERTISING REPRESENTATIVES 


Chicago 2: Dwicut H. EaRLy 
100 North LaSalle St. 
Tel. CEntral 6-2184 


New York 17: BILLINGSLEA & FICKF 
420 Lexington Ave. 
Tel. LExington 2-366 


RAYMOND OLNEY 
Editor and Business Manager 
505 Pleasant St., St. Joseph, Michi¢ 
Telephone: 3-2700 


~ 


PINE sh PNET 


Bao Oo Ooh a 


AGRICUL 


ploye.! 1 
to 1950, 
of the I 
a. 
decline 


instruct 
roughly 
in the p 

a Ss 
to those 
of begir 
cent fro 
perience 
perience 

3 
the first 
ence th 

> « 
fession. 
erage, | 
but met 
either o 

6° 
1939 ar 
employ: 
per cen 
cent of 
professi 
Close 
training 
cent of 
enginee 


1946. 


NCR 
agric 
and we 
intel] ig 
The 
a doctc 
against 
in thet 
up for 
shou]! 
and the 
distin +t 
consi: e 
field, <2 


ee Soa e ee ce eer Bean bab. oa aan hen, Mie et Se aS. ey 
ae ae pe ene. eee ee an at Pee. ae = 
ae | a NONE So a ee : i eS Sa . cle ; 
ee ; 
— | 
iad 
— — 
: . En 
— SF N 
’ A wil 
—_— U.S. 
porte. ; 
= for Fig 
: B the curt 
7 year n 
; Thou-h 
@ [5 and 15 
bi a Po Ev gi 
S meet sh 
we mem/er 
: Po | th : : 
s ee or ot.ie! 
the f.st 
B supply 
B opportu 
a 2 ( 
7 peicccne DGL 
sae, SOS . 
* sion | q 
is eee t 
ie RRA T Retire" ’ 
.- Po | 
| | 
| 4 
oo j ; 
see | “7 4 
a } ‘ 
t 4 
Bere a 
Te | : 
a : 
—_— 
— : 
; : 
— 1 
Pe sm fae Pee ee Saas ab, aa eee Bes: cae 1 a a pee 
OR 82 SESE ae es les | Peay: ; Pie gc na Saeheeee ss i 
esr ee os. | Sem By joe Ta 5 es fepee ea 


PET SO 


eT a EE 


{ 
; 
é 
4 
4 

| 
h 
q 
: 

q 


ne 


AGRICULTURAL ENGINEERING for April 1950 


o 


165 


EDIT OER LAL 


Employment Outlook for Engineers 


N ALL-TIME record number of engineering graduates 
A: ill come out of the nation’s colleges this year, the 
U. S. Department of Labor’s Bureau of Labor Statistics re- 

rte. recently in releasing its report “Employment Outlook 
for F.gineers”. About 50,000 students will be graduated in 
the crrent academic year, as compared to about 45,000 last 
year nd an average of 10,000 a year in the prewar decade. 
Thou.h the number of graduates is expected to decline in 1951 
and 1)52, it will remain considerably higher than before the war. 

E: gineering graduates of the next few years are likely to 
meet sharply increasing competition for employment. Many 
mem! crs of these very large graduating classes may be unable 
to fii d professional engineering positions immediately, al- 
thoug) their training may help them get administrative, sales, 
or ot..er technical positions. Engineering is, however, one of 
the f..stest-growing professions; the number of engineers em- 
ploye.i may increase by as much as 100,000 in the period 1948 
to 1950, to a total of roughly 450,000. Other major findings 
of th Bureau’s 120-page bulletin are: 

1 After the next few years, if engineering enrollments 
decline to levels suggested by past trends and if the over- 
supply of graduates is absorbed into other types of work, 
opportunities for new graduates will be considerably better. 

2 Over the next decade, engineering school facilities and 
instructional staff should be provided to meet a demand for 
roughly twice as many graduates as were turned out annually 
in the prewar decade. 

3 Salaries of younger engineers have increased relative 
to those of more experienced men in recent years. Earnings 
of beginning electrical engineers, for example, increased 66 per 
cent from 1929 to 1946, those of engineers with 10 years of ex- 
perience 22 per cent, and those of men with 25 years of ex- 
perience 11 per cerft. 

4 The greatest increase in earnings of engineers occurs in 
the first ten years of experience; after about 30 years of experi- 
ence there tends to be a leveling off of average salaries. 

5 Good training is increasingly important in the pro- 
fession. Engineers with the master’s degree earn, on the av- 
erage, slightly more than those with the bachelor’s degree, 
but men with the doctor’s degree earn considerable more than 
either of these groups. 

6 The profession offers employment flexibility; between 
1939 and 1946 more than 30 per cent of the engineers changed 
employment location from one state to another, at least 25 
per cent changed their industry field, and from 8 to 14 per 
cent of those employed in each of the major branches of the 
profession in 1939 had moved to another branch by 1946. 
Close relationship among branches and similarity of basic 
training is also reflected in the fact that more than 20 per 
cent of the engineers received their education in a branch of 
engineering other than that in which they were employed in 
1946. 


Examinations for Licensing 


pens yy emphasis is being placed on state licensing of 
agricultural engineers. This trend should be recognized, 
and we should do whatever is possible to make licensing an 
intelligent and worth-while procedure. 

The main and probably the only justification for licensing 
a doctor, a plumber, or an engineer is to protect the public 
against an incompetent person representing himself as skilled 
in thet line of work. This requires that some standard be set 
up for competence, and that the examination which is given 
shou! ! distinguish fairly between those who are competent 
and t ose who are not. If the examination does not make this 
distin tion, it is utterly useless. Older lines of work have had 
consi erable time to decide on standards. We, in a newer 
field, -an help state examining boards set up standards in agri- 


cultural engineering which are fair to both the public and to 
the engineers concerned. 

A number of agricultural engineers have had the oppor- 
tunity to suggest examination questions to registration boards. 
This involves real responsibility. The maker of the examination 
has a large part in setting up the standard, or the minimum 
requirement. Failure to pass the examination may prevent the 
applicant from practicing his profession. It is important, 
therefore, that serious thought be given to the content or scope 
of the examination, and also to its form. 

One of the perplexing things in making an examination is 
how to make one examination for men in various specialties. 
For example, can the same examination be fair to a power and 
machinery specialist and also to one specializing in drainage 
or rural electrification? If a single examination must cover 
all agricultural engineers, then the fair thing is to provide a 
diversity of questions, and give the applicant a choice about 
omitting some. A number of questions should be included on 
the fundamentals which any engineer might be expected to 
have. It would not be unreasonable to give an applicant 20 
questions out of which he would select ten to answer. 

The form of the examination deserves some thought. Ex- 
amination making is a specialty in itself and men experienced 
in it offer the following suggestions: 

Problem Type. This common type may be an excellent 
one. Its disadvantages are that it requires skilled grading 
and that several graders will not agree. Each man’s grade 
contains a considerable element of opinion. If an applicant 
should protest the grade given, the examining board may find 
it difficult to defend the grade. 

True-False Type. Little can be said for this examination. 
The main difficulty is that very few statements are unquali- 
fiedly true or false. 

Multiple-Choice Type. This is being used increasingly. 
Practically any problem can be put into this form. More time 
and thought must be given to its formulation than to the 
problem type, but the grading can be done very quickly by 
an unskilled person. One of the pitfalls to be avoided is in 
the selection of the distractors (the wrong answers). Some- 
times the distractors are so far from the best answer, that a 
good guesser with a little knowledge of the problem can easily 
guess which is the best answer. The distractors should be 
near enough so that guessing will be very risky. 

It is to be hoped that licensing will be handled in such a 
way as to accomplish its main purpose of protecting the public 
and that it will also help to raise the standards of agricultural 
engineering. 

ARTHUR W. CLYDE 


Business Interest in Conservation 


ONSERVATION has often been presented negatively, as 
* an expensive but necessary alternative to ultimate dire 
misfortune and national suicide, rather than as an aid to hu- 
man and material progress. However true that viewpoint may 
be, it fails to register on many minds. 

The positive side of conservation, what it offers in tangible 
dividends, was emphasized by F. A. Wirt (past-president of 
ASAE) in an address last fall before the American Forestry 
Association. The dividends which he mentions are (1) essen- 
tial materials from farm and forest, (2) customers with 
greater ability to buy, (3) happier, more productive employers, 
(4) more satisfactory returns to stockholders, and (5) success 
to management. 

There is no occasion to reiterate here his reasoning and 
data on these points. Some will agree with him wholly or in 
part, and some will not. If everyone agreed with his view- 
point, there would have been no point in presenting it. It will 
register on some people who are immune to the negative ap- 
proach. It should help some to see that the real objective of 
conservation of natural resources is the conservation of human 
values. 
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Application of Heat Exchangers to Dairy Barn Ventilation 
By Henry Giese and C. G. E. Downing 


FELLOW A.8.A.E. 


/ the fan-driven types, have in general, brought the 
fresh air in untempered and discharged the exhaust air 
direc'ly to the outside. The heat loss in this exhaust air in 
cold weather is so great that it is usually necessary to restrict 
the ventilation rate in order to maintain a reasonably uniform 
temperature of 50 to 55 F in the stable. This results in an in- 
creascd humidity of the air which becomes stale, stagnant, 
and odorous. 

The sensible heat production of the cow which is the main 
source of supply must offset sufficiently the building heat loss 
and the infiltration and ventilation air heat loss to maintain 
a uriform temperature. The building and infiltration losses 
can be reduced materially by the addition of insulation and 
impiovement in construction. These, however, are less in mag- 
nitude than losses in sensible heat resulting from the vapori- 
zation of moisture and in heating circulating air necessary to 
remove excess moisture from the stable. Little if any effort 
has been made to reduce heat losses from the latter source. 


This paper deals with an investigation of the possibilities 
of the use of a heat exchanger as a means of recovering heat 
from the ventilating air. A heat exchanger is a unit in which 
heat is transferred from one fluid to another. The transfer of 
heat may be by conduction, convection, radiation, or by all 
three methods. The unit shown in Fig. 1 is a multitube, forced- 
air exchanger in which heat energy is transferred from the 
warm exhaust air to the cold incoming air before it is dis- 
charged into the stable. The fresh air is carried through the 
unit inside the small round pipes and discharged into the 
stable from both sides of the exchanger at ceiling height. The 
warm exhaust air is picked up by the lateral exhaust ducts at 
the opposite end of the stable and conveyed through the unit 
in the annular spaces around the outside of the pipes. Thus 
the cold air in the pipes is warmed up and the warm air in 
the main duct is cooled off as the two pass in parallel 
flow through the system. When the exhaust air in contact 
with the pipe is cooled below its dew-point temperature, con- 
densation occurring on the pipes drops to the bottom of the 
duct and is drained off at the low end. 

In an exchanger heat is transferred from the warm air to 
the pipe by conduction and convection through the air film, 
then through the pipe wall by molecular conduction and fi- 
nally to the cold air through the inside air film again by con- 
duction and convection. 

An equation for calculating the rate of heat transfer 
through the surface film on the inside of smooth cylindrical 
Pipes is given by Brown and Marco (2)* as 


hi = 0.0202 4 (Pee) 


u 


V ENTILATION systems of both the natural draft and 


where 4i = inside surface coefficient, Btu/(hr) (sq ft) (deg F) 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Illinois, December 1949, 
as a ontribution of the Farm Structures Division. Approved for publi- 
a as Journal paper J-1619 of the Iowa Agricultural Experiment 
taticn. 

The authors: HENRY GigsE and C. G. E. Downing, are, respectively, 
fesearch professor of agricultural engineering, Iowa Agricultural Experi- 
Ment Station, Ames, and head, agricultural engineering department, 
Onta:\o Agricultural College, Guelph, Ont. 


* 


Numbers in parentheses refer to the appended bibliography. 
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K = coefficient of conductivity of the air at the film 
temperature, Btu/(hr) (sq ft) (deg F) /ft 

D = inside diameter of pipe, ft 

V = velocity of air in pipe, ft/hr 

p = density of air at the film temperature, lb/cu ft 

u = viscosity of air at the film temperature, lb/ft/sec 

0.0202 = constant for air at temperature range between 0 

and 1000 F 


The transfer of heat through the outside film where flow is 
on the outside of a tube bundle and lengthwise of the tubes is 


0.8 
ho = 0.0202 K(fevp ) 
De u 

where 4o = outside surface coefficient, Btu/(hr ) (sq ft) (deg F) 

De = equivalent diameter = 4A/P 
where A = cross section area of space between the tube, sq ft 

P = total perimeter of tubes, ft. 

The constant 0.0202 is for clean smooth metal tubes. Any 
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Fig. 1 A multitube, forced-air heat exchanger 
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fouling or roughening of the surface will cause a variation in 
this numerical value. 

It is usually desirable to express the rate of heat transfer 
as the amount per degree of over-all tempesature difference in 
the hotter and cooler mediums rather than the amount per 
degree of change across a single barrier. The resistance to heat 
flow of the tube in thin-walled pipes with a high coefficient 
of conductivity is negligible compared with the resistance of 
the surface conductances. A simple formula for the over-all 
coefficient for this type of pipe is 


= ——— _, Btu/(hr) (sq ft) (deg F) 
Do , 1 
Dihi ho 
where Do = outside diameter, ft 
Di = inside diameter, ft. 


Where hot and cold fluids pass along a pipe in parallel 
flow, the temperature difference between the fluids will de- 
crease as they pass along the pipe—that is, the hot fluid tem- 
perature will be decreased and the cold fluid temperature in- 
creased. The temperature change is not a linear function and 
the true mean temperature is the logarithmic mean tempera- 
ture difference found by 


_ ba— 0b 
om = “log, ba 
6b 


where @m = true mean temperature difference 


6a = maximum temperature difference between warm 
and cool air 


64 = minimum temperature difference between warm 
and cool air 


The total heat transfer through the exchanger, from the 
warm air to the cool air, per unit of time, may be calculated 
from the equation Q = UA @m(Btu/hr), where A = total 
area of pipe surface through which heat is transferred (sq ft). 

Humid, stagnant air does not evaporate moisture readily 
or conduct heat away from the body satisfactorily. 

A major function of ventilation then is the circulation of 
air of such temperature and relative humidity as to provide 
satisfactory environmental conditions and remove moisture 
produced within the stable. The amount of air required is 
dependent on the temperature and humidity of the incoming 
and exhaust air and upon the heat and moisture production 
of the animals. The total heat production of the cow is fairly 
constant over a wide range of temperatures but the available 
or sensible heat production is not. Water vapor is removed 
in the respiratory air, and also evaporated simply from the 
skin surface, since the cow has no active sweat glands. The 
amount of this water vapor produced depends on the size of 
the animal, the dry matter content of the feed, the surface 
skin condition, and the environmental temperature. 

The rate and volume of respiration of the cow increase 
in approximate geometrical progression as the environmental 
temperature rises, resulting in an increase in water vapor loss. 
Under similar environmental humidity conditions the water 
vapor loss from the skin would also increase with an increase 
in temperature. Since body heat is used to evaporate this 
water, the available sensible heat decreases as the environ- 
mental temperature increases. 

The approximate heat and water vapor relationships for 
a 1250-lb cow on a 31-lb dry matter ration of hay, grain, and 
silage producing 30-lb of milk per day are shown in Fig. 2. 
The “water vapor” curve represents the loss through respira- 
tion and evaporation from the skin surface. The “total water 
evaporated” curve includes also a small amount of water 
evaporated from the feces and urine. The available sensible 
heat curve represents total heat production minus the heat 
required to evaporate all this water. It may be seen that a low 
stable temperature is desirable from a ventilation point of viewin 
cold weather, as it permits production of maximum sensible heat 
from the cow with a minimum of water vapor to be removed. 
The heat exchanger unit as illustrated in Fig. 1 is shown 
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installed (Fig. 3) in a barn at the Ontario Agricultura! Col. 
lege. It consists of two rows of four, 4-in-diameter galv nized 
pipes. The pipes were on 5-in centers and were contained in 
an outside duct 11 by 21 in. The incoming air was discharged 
into the stable through these individual pipes as shown 11 Fig. 
4. The fan and motor units for the system were located n the 
mow. Both the exhaust and inlet were manually dampe: con- 


_ trolled to regulate the quantity of airflow, depending on the 


outside temperature. 


The exchanger was intended to ventilate a 24-cow stable 
in which the temperature was to be maintained at from 59 
to 60 F, and the relative humidity kept at or below 75 pe: cent, 
The unit was put in operation early in January and op: rated 
continuously until March 20, 1948. 


Temperature and humidity readings using wet- anc dry- 
bulb thermometers were taken periodically during the day and 
night. These readings were taken of the incoming air as it 
entered and was discharged from the exchanger, and the ex- 
haust stable air as it entered and left the exchanger. The 
average stable temperature and humidity were also reccrded, 
The weight of condensate collected and the volume of airflow 
in the ducts were recorded. 


About midway through the experiment the outside of the 
duct was insulated with 2 in of fiber glass. During the test 
period the outside temperature varied from a high of 45 F to 
a low on two occasions of minus 20F for short periods of 
time. The average stable temperature dropped to 49 F only 
twice after the duct was insulated but did so more frequently 
early in the season. There were no storm sash on the stable 
windows, hence there was condensation and frosting rather 
continuously on them. Condensation did occur on the east and 
west walls under the extreme cold weather. This was rather 
expected as the average weighted over-all heat transfer coeff- 
cient U or C was 0.199 Btu/(hr) (sq ft) (deg F) with upper 
wall construction consisting of vertical barn boards on 8-in 
studding and match V joint as interior finish. Where A equals 
the wall and ceiling area per cow, the actual AC value for the 
building was 25 Btu/(hr) (deg F). 

Usually there was condensation on the pipes of the ex- 
changer unit when the incoming air entered at temperatures 
below 30F. The rate of this condensation increased as the 
temperature decreased. The maximum amount drained off for 
any 24-hr period was 12 gal (imperial measure) during the 
coldest weather. Frost occurred on the pipes at these cold 
temperatures for short periods of time. The maximum in- 
crease in temperature of the incoming air in the heat exchanger 
of 32 deg was accompanied by an 18-deg decrease in the ex- 
haust air temperature. 
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through individual pipes at ceiling level 


Ii was felt that the roughness caused by pipe joints and 
suspension brackets would increase air turbulence which to- 
gether with the heat of condensation would tend to increase 
the rate of transfer above that estimated in the formula for 
smooth pipes. The actual heat transfer was determined from 
the enthalpy of the incoming air at entrance into the ex- 
changer, and at discharge, from the equation 


Q = hm, —hm, 

where Q = change in enthalpy per pound of incoming air 

hm = heat content of air-steam mixture at temperature 
t per pound of dry air 
Cpa t + H(1061.0 + 0.453t) 
average specific heat of the air 
specific humidity in pounds at the wet-bulb 
temperature, ¢. 


I 


Cpa = 
H 


This change in heat energy obviously must have been 
transferred from the exhaust air through the pipes. The actual 
quantity of air flow through the exchanger unit was deter- 
mined by a pitot tube. 


A comparison of the theoretical over-all coefficients of heat 
transfer U(t) as calculated from Brown and Marco’s formula 
and the actual coefficients U(a) as determined from the 
equation 


Q = UA6m 


TOTAL HEAT PRODUCTION - 1250 LB. COW 


A-Heat to Vaporize Water Vapor 

B- infiltration Heot Loss 

C- Ventilation Heot Loss without Heat Exchong 
D- Ventilation Heot Loss with Heat Exchanger 
E> Building bo Loss from C 
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Fig. 5 Heat balance in the stable 


ee 


where Q = the change in enthalpy of incoming air as 
determined above 


TABLE 1. COMPARISON OF OVER-ALL HEAT TRANSFER 
COEFFICIENTS 
Uninsulated Insulated 
Vo,cfs U(t) U(a) Per cent of U(s) U(a) Per cent of U(s) 
21.4 2.56 2.99 117.0 537 131.5 
20.8 2.50 3.32 133.0 
19.0 2.35 2.775 118.2 3.16 134.5 
14.8 1.93 2.35 120.2 2.68 139.0 
12.6 1.70 2.10 123.5 2.37 139.5 
11.6 1.58 1.97 124.5 2.22 140.5 
9.6 1.34 1.72 126.5 1.89 141.0 
4.9 0.79 1.01 128.5 1.05 135.0 


are shown in Table 1. The actual transfer coefficients are all 
appreciably higher than the theoretically calculated values. 
This was noticeable during the season since after the insula- 
tion of the duct it was possible to maintain a higher tempera- 
ture in the stable. In very cold weather it was necessary to 
reduce the airflow below the volume of air required to remove 
the necessary water vapor in order to maintain the required 
stable temperature. Under maximum air flow conditions, 
which occurred ‘during mild weather, there was very seldom 
any condensation on the exchanger pipes. Therefore, the in- 
crease in actual heat transfer over the calculated under these 
conditions, which in the uninsulated system is 17 per cent and 
in the insulated system 31.5 per cent, can be attributed to in- 
creased turbulence in the exchanger system due to pipe joints 
and other obstructions. 

As the airflow was reduced, following a decrease in the 
outside temperature, condensation appeared on the pipes. The 
rate of condensation increased as the temperature decreased. 
This resulted in a further relative increase of up to over 10 
per cent in the value of the actual over-all coefficients over the 
theoretical values. In other words, condensation on the pipes 
in a forced convection heat exchanger has the effect of increas- 
ing the heat transfer through the unit, roughly proportional to 
the increase in the rate of condensation. 


Consider a stable heat balance with, and without, the heat 
exchanger, under conditions of a constant inside temperature 
and variable outside temperatures. The various heat loss and 
heat gain factors are summarized for various stable AC values 
and illustrated in Table 2. Since the inside temperature is 
constant, the moisture production of the cow will be constant, 
and consequently the available sensible heat will also be con- 
stant. The filtration and building heat losses will increase di- 
rectly as the outside temperature decreases. The ventilation 
heat loss, however, will not show a corresponding increase 
because, as the outside temperature decreases, the volume of 
ventilation air required decreases. This actual volume is shown 
in the last line of the table. However, the heat gain from the 
exchanger actually increases as the temperature of the incom- 
ing air decreases. Fig. 5 shows the zero heat balance tempera- 
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TABLE 2. TABLE HEAT BALANCE WITH AND WITHOUT 
HEAT EXCHANGER AT VARIABLE OUTSIDE TEMPERATURES 
Inside temperature, 50 F at 75 per cent relative humidity 

Outside relative humidity, 60 per cent 
Moisture removed, 2.965 lb/hr 
Heat factors — Outside temperature, deg F 


Btu/(hr) (cow) 30 20 10 0 -10 -20 
Total heat production 3490 3490 3490 3490 3490 3490 
Heat to vaporize water 1040 1040 1040 1040 1040 1040 
Available sensible heat 2450 2450 2450 2450 2450 2450 
Infiltration heat loss 

(15 mph wind) 110 170 230 290 340 400 


Building heat loss (AC=25) 500 750 1000 1250 1500 1750 
Building heat loss (AC=15) 300 450 600 750 900 1050 


Ventilation heat loss 


without exchanger « 1170 1420 1680 1960 2250 2430 


Heat gain from exchanger 490 660 780 860 920 — 
Heat balance without 

exchanger (AC=25) 670 110 -460 -—1050 —1640 -—2130 
Heat balance with 

exchanger (AC=25) 1160 770 320 -190 -720 — 
Heat balance without 

exchanger (AC=15) 870 410 -60 -550 -1040 -1430 
Heat balance with 

exchanger (AC=15) 1360 1070 720 310 -120 — 
Volume ventilation air, 

cu ft/(hr) (cow) 3070 2460 2170 2010 1910 1740 


tures for the conditions given in Table 2. It will be noted that, 
in a stable where AC = 25, the zero heat balance with ordi- 
nary ventilation occurs at 18F, whereas with the heat ex- 
changer it occurs at 4F. In a stable where AC = 15, the zero 
balance with ordinary ventilation occurs at 12 F and with the 
heat exchanger at —7 F. Thus, under these conditions, stables 
may be ventilated at full ventilation rate at outside tempera- 
tures from 16 to 19 deg lower when using the heat exchanger 
unit than when ventilated by some other means in which the 
incoming air is untempered. Use of the heat exchanger in a 
stable where AC = 25 will give equivalent ventilation, tem- 
perature, and humidity control to that obtained in a stable 
with AC = 8 when ventilated by some other means in which 
the ventilation air is untempered. The actual saving in ven- 
tilation heat loss when using the heat exchanger may be 
observed from Table 2 to be from 41 to 46 per cent. 

The quantities of airflow through the exhaust and the in- 
coming air section of the exchanger were always similar, hence 
even in mild weather there was a considerable amount of heat 
transfer in the unit. The net result was the necessity of cir- 
culating more air than was actually needed to maintain a 
constant relative humidity in order to hold the stable tempera- 
ture down without opening windows. Although this tended to 
reduce the relative humidity, which in itself was not necessary, 
it required a larger fan unit and more power. 

It may be observed from Fig. 5 that above the zero heat 
balance temperature there was surplus heat in the stable. This 
may be dissipated by circulating more air, or by decreasing the 
rate of heat transfer in the exchanger unit. The rate of trans- 
fer in the exchanger has been shown to be dependent on the 
air velocity in both the incoming-air and exhaust-air sections. 
By maintaining the exhaust constant or reducing its flow as 
the incoming air is increased the transfer rate will be lower 
than if both airflows are increased equally. 

As the outside temperature increases still more the need 
for conserving the ventilation heat loss becomes less. The ex- 
haust fan may then be completely closed off, and the exhaust 
removed through windows or small exhaust outlets in the 
wall, thus ventilating entirely with untempered air. 

When the outside temperature dropped below that at zero 
heat balance during the test period, it was found necessary to 
restrict the ventilation rate in order to maintain the proper 
stable temperature. The humidity immediately began to in- 
crease and condensation appeared on the walls and ceiling. 
Had it been possible to recirculate part or all of the somewhat 
dehumidified exhaust air instead of restricting its flow similar 
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Fig. 6 This shows a heat exchanger designed for recirculation of 
exhaust air 


to that of the incoming air, lower humidity conditions would 
no doubt have been maintained. Maintaining the exhaust air 
at the greater volume would give a larger rate of transfer not 
only because of the higher velocity, but also by the greater 
anticipated rate of condensation on the pipes. 


The required size of exhaust fan unit for an exchanger 
should be that calculated to deliver its maximum quantity at 
the estimated zero heat-balance temperature when full ventila- 
tion is maintained. This of course will depend on the insula- 
tion value of the building, the inside temperature that is to be 
maintained, and the number of cattle housed. The incoming 
air system must be larger in order to supply a greater volume 
of air as the outside temperature increases. The fans must 
operate under maximum flow conditions against a static pres- 
sure of 1 to 114 in water gage. (Continued on page 174) 
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Fig. 7 This shows a heat exchanger designed for counterfiow 


AGRICUI 


I 
T 
many 0 
ments ¢ 
feature: 
ment 1 
is hope 
and t.1 
tractor 

Wh 
to inco1 
especial 
more 0! 
popu: 
eration 
quire: 
must b 

The 
a tract 
costs . 
costs, ‘ 
costs . 
that its 
John L 
line in 
it is of 
cylinde 
Therm« 
crosswi 
straigh 
The be 
tractor 
field w 
belt an 

At | 
was re 
were st 
engine 
forced 
standin 
design 
was pe 
ing hac 
tractor: 


This 
Society 
a contri 

The 
of devel 


a Ra er Oe ceo eg ae Mt ae eG oe ars See gees oa Brae ae 
i. eee i: “es cee emery ae RO pet Sete 245 Se tes Sh << Sere Jegie 
Gast: = ie, Be ali ioe aise pace = uk oe Giese pe) OS ae a 
2 Se ee Bae? eee debe meee Sek or a : Fee ee Ree MS fo CURR 
ets 7 
eee ee 
at pe 
oe eee 
We ie || AGRICULTURAL ENGINEERING for Apri’ 1950 
si a doy lr 4 
oa SE eA ERS Se ee ee eee, | | | ea eee a ee SS 
’ ne tory Camauer Ae wed. At - 
q 7“ 3 et + “ DAMPEe al helen «saul . 
VERE ce / 
ini 5: ‘ a _ Saaene F veaman a lS 
eae a a a ee - ; 
waite — y c. = >> SS SS SI Ra a a a ee lee 
nyt | CEC. f 2x12" Jover } fe , 
eas. Ap i vo Ee rere WET eae a So, ED | cu/ : 
a , | = Cle 
ey N q TLEVATION View S 7 
ie Mo Fr 1 } conve cf q 
See eu f\ H es ~ ' 4 
aun ht Wie 
y pet ) ; ee uy ' : 
bees m=, INSULATION _BIOIAT RT i ; 
sce : =. Slane nl 0) 1 
ts - it 1eooo U f t ; 
ees ; . 1 i <— . t : 
ae “9 . '[eee3 () - “ § 
aie Chhaphawe Aims eben a 
= eek iM TABU — wht, 
ate oe ae a =——| — | 
ae a6 ee 
Witeiant po oot : 
ae +s" Rene eh J —_—  — ———_— —" A eS —— < a 
Se ‘ 2 
eee v 4 
ee dian eFC 
oa ne Pd —— 
ee ee | es | 
USI a Seige ' ' . 
ht ° q 
Sree ae pS | ff 
‘ ieee H & AY ~ CaAHaveT Are FAN t 
i oo f IS Pe 
: if: H ee Ks 
me ; il (Ye CAMAUeT Aue We 
: : H iy my ANNULAR SPACE — - 4 
aa ua H ia) | 4 i| @ 
. ae ry poser x) Kee | = = <= = 5 See /: 
<2 \}—~ Bago ror 3 on a 
. See ( of SS ae SEE! ae \ 
; . f eA Ses Conese eee ae Sea << i 
ae ; aa i 7a a ee . Y 
hy i) 3 SS INCOMING ALE HEADER 
Re H Fi ' PLAN View ' 
a H ' ' 
: = ; | 
gies | | 
Se AD i! _— 
a.) to : ' to— 22" ' &§ 
P eae a ' Woommng An - aa i _ 
> ae ae weaver #4 | , i | _ 
es | ats Vas i! 
, eee REESE tessetaem | 
le 7 By : 
Behe 5 Bs, * 
i see 
baba a J 1 
ae scale Reet | 
Bei yy ee 
Beker j 
Se ees : 
es een 
Ree: 
oad Sata 
ee = 
ate 
F ; 
“Se 
her A + 
tO 
eet. 
ae 
a a 
ea 
Oe ieee: 
ieee (aor s 
ORS ae —_—— 
2 deel hea 
in eS * pon 
Baca: 
emer set? * 
‘ne 
SO 
eee ———————— San Sn nEnnnnesso iiseneennnnnenmeeneenenemeeemneeeeeeen eee 
* Pea 
eos! Po 
Fi ht fai ; i — _________CS tee incoming Air De ‘par. 
= eile ome cineca ee 
eet at 4 1 ae Seaieia aerate cae ¢ 
ee q , # 1 pt ener | Sa eT er ‘ 
ae Kk ee bh ee : 
Bins Vas —s a 3 
ae ‘a seas | 
. aes > — = — 
etsy 
poo Saat Condensate Drain Pipe % . 
Sets Sd a K 
ee ; a 
ie ae OS (ee B 
eo Sa a Waa AOAS ZL. FBtee! j lif y > 
ae | Fee ERROR, re RET ALY = ; ! i) " 
nf I gt 0 SRE ere ensenerne eR ¥ = \ 
Av. | aa Ay =. ; Vn fF) 
5 8 ' if Main Duct - Wood r ~ - | ie) 
te ol ee te 
- i ae: \% 
ae i wi — ‘ ANG 
cao a . - 
pes , =, > a = 
ae t q — ( 3 Te: 
a BATAARARIAASN) «0 PLAN view Bb Bi if i 
% 010.) Beet 4 4 
see nom 
Be ee hays = IN: Bae Me ee» ; 
Pat U 
ee tee LS 
eM eS 5 a 
a ae : 
py. a 
Bee 
er 
ee 
<a : 
Ben tical . 
aa a et 4 
ae oe 3 ; 
Sal ° ; 
Pte eM, if 
ine Aes tad = _ 
Bi Mae a: 
i>: Re eee Ce Bl ee eer ea, ae ve See eS ee ae oS 
co Ps 0 TM p32. Poe eo eho ee = 4 ir as Bee a 
Ree le ea Ae Bat. ,  eecee stat re eae eee ry AY 5 “ Ryan gs 
Ng oe eee i 3 = ohne ae ats a ae ph at RM bv i ean cy te SDr ot ete 
i hae z “eT Sie s. et ape eee ® Ee arn pues . RY cae ee 
“es ie eae “6 ra Pe eee abe ya ‘aPap mS NAR AP De tS pays is s = ae eat 


: 
: 
; 
j 
: 
r 
4 
. 


AGRICULTURAL ENGINEERING for April 1950 


171 


Design Features of a New Diesel-Powered Tractor 
By Merlin Hansen 


tractor that has been added to the John Deere Water- 

loo Tractor Works line, and as such, it incorporates 
many of the latest and most outstanding engineering achieve- 
ments developed at that plant. The tractor has a number of 
features that are of great importance to those who are imple- 
ment nanufacturers. By emphasizing these newer features, it 
is hoped that implement builders will take advantage of them 
and txereby provide an improved operating implement and 
tractor combination for the agricultural industry. 

W hen developing a new design product, it is always wise 
to incorporate into it the outstanding features which have been 
especially successful in previous designs, but replacing the 
more or less unpopular items with new features intended to be 
popu'ir with prospective customers. In this connection, consid- 
eration must always be given to the fact that operating re- 
quire uents are constantly changing, and product design changes 
must be made accordingly. 

The John Deere tractor business is founded on producing 
a tractor in which a major consideration is “low operating 
costs . Since fuel cost is a major factor in over-all operating 
costs, “low fuel cost” is a prerequisite to “low operating 
costs’. There are many in the Deere organization who consider 
that its business was ‘built on the reputation earned by the 
John Deere Model D tractor which was first placed in the 
life in the early 1920’s. For those not familiar with this tractor, 
it is of the standard tread type, and is powered with a 2- 
cylinder, spark-ignition, kerosene-burning horizontal engine. 
Thermosyphon cooling is employed. The crankshaft is mounted 
crosswise in the chassis and the transmission consists of 
straight spur gears with roller chains used in the final drive. 
The belt pulley is mounted directly on the crankshaft. This 
tractor is used primarily for plowing, disking, or other general 
field work, and consequently it is most popular in the wheat 
belt and rice farming areas. 

At the time the decision to design a diesel-powered tractor 
was reached, the engineering and experimental departments 
were staffed with personnel having little or no previous diesel 
engine experience. The engineering department staff was rein- 
forced only by a very limited increase in personnel having out- 
standing diesel engine design ability. Therefore, much of the 
design work and all of the experimental work on this tractor 
was performed by a staff whose previous experience and train- 
ing had been in connection with spark-ignition-engine powered 
tractors. Consequently many of the things generally known in 


T HE Model R tractor is the latest completely new model 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1949, as 
a contribution of the Power and Machinery Division. 


The author: MERLIN HANSEN is assistant chief engineer in charge 
of development, John Deere Waterloo Tractor Works, Waterloo, Iowa. 


the diesel engine industry had to be learned by experience. 
Also, the general principles of construction, characteristic of 
Deere spark-ignition tractors, were carried into the new tractor. 

With the foregoing background of general information, 
the specifications, the general construction, and the perform- 
ance data on the Model R tractor are reviewed with the aid 
of the accompanying figures and tables. 


TABLE 1. SPECIFICATIONS OF JOHN DEERE MODEL “R"” 
DIESEL TRACTOR 

ENGINE: Two-cylinder, horizontal, 4-stroke cycle, valve-in-head. Speed, 
1000 rpm; Bore and Stroke, 534 inx8 in; Compression Ratio, 16 to 1 

STARTING METHOD: Two-cylinder gasoline engine equipped with electric 
starter. Speed, 4000 rpm; Bore and Stroke, 2.6 inx2.3125 in 

COOLING SYSTEM: Thermosiphon 

FUEL TANK: 22 gal capacity 

BELT PULLEY: 12 7/32-in diameter x 9-in face 

BELT SPEED: 3199* fpm 

CLUTCH: Dry disk, hand-operated 

TRANSMISSION AND FINAL DRIVE: Spur gear 

BRAKES: Steering type, foot-operated 

WHEELBASE: 8514 in 

REAR WHEEL TREAD: 621, in 


TIRE SIZE: Front, 7.50x8; rear, 14-34 (regular) and 15-34 and 18-26 
(available as oversize) 
OVER-ALL MAXIMUM DIMENSIONS: Width 791/ in; height, 781% in; length 
147 in 
SPEEDS (in mph at 28.5-in rolling radius, 14-34 rubber tires): 1st, 2.16; 
2nd, 3.35; 3rd, 4.24; 4th, 5.37; Sth, 11.41; reverse, 2.53 
SHIPPING WEIGHT: 7400 lb 
HYDRAULIC CONTROL: Direct engine driven with independent clutch 
Type, Powr-Trol 
Remote Cylinder: Bore, 4 in; length, 2814 in* (extended) 2014 in* 
(retracted); attaching pin diameter, 1 RD*; capacity (force in 
pounds), 10,800 (extended), 8600 (retracted) 
POWER TAKE-OFF: Direct engine driven with independent clutch 
Shaft: Size, 13%-in SAE Standard 6B splined; speed, 536 rpm* 
Location: Horizontal, on tractor center line*; vertical, 914 in above 
drawbar* 


* Complies with ASAE-SAE Standards. 


Fig. 1 is a general view of the Model R tractor, and Table 
1 shows the specifications of this tractor. The items of especial 
importance as revealed by Table 1 are: 


1 Diesel-powered engine 

2 Five forward speeds 

3 Direct engine-driven power take-off 

4 Hydraulic power control having substantial lifting 
capacity 


Fig. 1 (Left) A general view of the John Deere Model R Tractor e Fig. 2 (Right) Cross-sectional view of Model R tractor 
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Fig. 3 (Left) Cross-sectional view of Model R diesel engine and starting engine 


5 Conformance to ASAE Standards where they have 
been established 


Fig. 2 is a cross-sectional view showing the basic construc- 
tion of the tractor. A study of this figure will reveal that spe- 
cial design consideration has been given to the following items: 

1 Styling 
2 Securing good vision for the operator 
3 Operator comfort. This includes the detailed seat 
construction as well as easy operating controls 
and the general arrangement of seat, platform 
and controls 
Power control having: 
(a) Direct engine-driven pump 
(b) Remote cylinder hose lengths sufficient to 
conform to ASAE standard of 60 in from 
drawbar hitch point 
Power take-off shaft direct engine driven with in- 
dependent clutch 
Drawbar hitch point which conforms to the ASAE 
Standard as well as providing for implements 
made especially for the clevis hitches used on 
track-type tractors 
7 Straight spur gear transmission 
8 A basic design that results in a low center of grav- 
ity of the tractor. 

Fig. 3 is a cross-sectional view of the diesel engine and 
starting engine. Features of the engine design which are of 
general interest include: 

1 Unique arrangement of injection equipment 

2 Combustion chamber shape 

3 Starting system incorporating a separate 
gasoline engine there- 
by insuring an ade- 
quate cranking speed 
as well as providing 
a source of heat for 
warming the diesel test tractor 
‘engine to a suitable Ye number model 
temperature for start- 1920 a N 
ing. These precau- 1924 102 D 
tions provide foreasy 1927 146 dD 


starting in the cold 1935 236 D 
weather. 1940 350 D 


A further study of Figs. 2 ape sid oe 
and 3 will also show that the aon < in ae 
most successful design features '° “ : a, - 
in the present line of Deere abhi a 
tractors are retained in the new 
design. These features are: 


TABLE 2. 


Nebraska John Deere 


Fig.4 (Right) Cross-sectional view of Model R fuel system 


Two-cylinder, four-cycle, horizontal engine 

Belt pulley located directly on the crankshaft 

Thermosyphon cooling 

Provision for adequate crankcase ventilation 

Full pressure lubrication to all vital engine parts 
and also a large capacity oil filter of the full-flow 
type 

Fig. 4 is a cross-sectional view of the fuel system for the 
diesel engine. Note that outside fuel lines between the filter 
system and injection system have been eliminated as a precau- 
tionary measure to prevent abrasive material from being inad- 
vertently admitted to the injection system. 

The advantages gained from the compression ignition pow- 
er plant are next briefly reviewed. Official Nebraska State 
Tractor Test results are used as a basis for the fuel consum- 
tion comparisons. Nebraska Test No. 406 has been published, 
which shows 48.58 maximum observed brake horsepower and 
43.15 maximum drawbar horsepower. 


Table 2 shows a summary of fuel consumption results se- 
cured during official Nebraska 10-hr rated drawbar load tests. 
There are two important points of interest in this table. First 
during the past 30 years, the fuel cost per 100 dhp-hr (draw- 
bar horsepower-hours) has been reduced to almost one-fourth 
of its former value with little or no change in fuel prices. To 
a farmer who used gasoline in 1920, the fuel saving would 
be nearly twice as great. Table 2 also shows the improvement 
in fuel consumption, due especially to advancement in engine 
construction, use of pneumatic tire equipment, and <diesel- 
powered tractors. 


Fig. 5 shows the fuel consumption performance char acter- 
istics (on horsepower-hours per gallon basis) for John Deere 
tractor engines. This chart reveals the difference in specific 


ANALYSIS OF FUEL CONSUMPTION RESULTS SECURED 
DURING OFFICIAL NEBRASKA TEN-HOUR RATED LOAD TEST 


Approx. pricet Approx. 

of fuel pricet of 

used during reg. grade on fuc! used 

Fuel used Nebr. test gasoline in Ne>r. test 

Kerosene 12.5 c/gal 21.0c/gal $2.5 

Kerosene 12.2 16.2 
Kerosene 12.3 14.0 
Distillate 8.2 12.2 
Distillate 8.9 12.4 
Distillate 9.1 12.9 
Tractor fuel 15.4 18.4 
Reg. gasoline 18.4 18.4 
Diesel fuel 12.5 18.4 


Cost per 100 
Dhp-hr dhp-h: based 
rf gal. 
a fuel 
4.23 
6.18 
6.69 
7.33 
8.78 
9.66 
9.66 
9.86 
15.19 


Wheel 
equipment 
Steel 
Steel 
Steel 
Steel 
Rubber 
Rubber 
Rubber 
Rubber 
Rubber 


* Data obtained during Nebraska Test 378 in 1941 applied to 1949 fuel prices. 
t Price to customer for agricultural use in Iowa; cents per gallon. 
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TABLE 3. COMPARATIVE FUEL COST FOR JOHN DEERE MODELS D AND R TRACTORS 


(Tractors operating in same field) 


tractor as well as of the imple- 
ment is adversely affected when 


Travel Plowing Fuel improper hookup attachments 
Tractor speed, rate, | Consumption, Fuel cost of are improvised. Better distri- 
model mph acre/hr gal/hr Typeoffuel  Cost,c/gal = plowing, c/acre _— Location bution of power controlled im- 
R 4.11 2.91 2.71 Diesel 20.0 18.65 Canada plements as well as factory- 
D 4.04 2.28 4.10 Tractor 25.0 35.9 Canada ‘™ade field change-over bundles 
; Qe for popular implements will 

R 4.07 2.88 2.68 Diesel 12.4 11.55 Kansas improve this situation. 

D 3.92 2.22 3.99 Tractor 15.0 27.0 Kansas 


fuel consumption secured with the various types of power 
plants used in Deere tractors, namely, the distillate-burning, 
spark-ignition engine; the gasoline-burning, spark-ignition en- 
gine, and the diesel engine. 

Fig. 6 shows the fuel cost per 100 hp-hr for the various 
types of John Deere tractor engines. This chart reveals the 
same data as shown in Fig. 5, except with the data reduced to 
an economic basis. 

Fig. 7 illustrates the effect of engine size and type on fuel 
cost per 100 hp-hr. This chart again shows the relative per- 
formance of two types of power plants but illustrates the 
further advantage of diesel power when operating at light loads. 

Table 3 shows representative fuel costs for plowing with 
the Models D and R tractors. This table reveals comparative 
data that was secured during the experimental program in 
which the fuel cost for plowing in the same field was secured 
with the two models of tractors. 

Table 4 reveals average fuel costs for various farming 
operations with Model R tractor, and also includes data se- 
cured during the experimental program in which fuel costs 
for a number of typical farming operations were secured. In 
this table, all costs shown are based on a common fuel price 
of 16 cents per gallon. 


Deere’s experience to date with the Model R tractor, 
which is of vital interest to agricultural engineers, may be 
summarized as follows: 

1 Hydraulic control for implements is now being made 
available on this tractor and is being supplied with nearly 
all tractors shipped. Thousands of implements are now in 
service and more are still being manufactured for this size 
tractor in which no provision for hydraulic control is incorpo- 
rated. As a result, farmers and local dealers are obliged to 
improvise hookups if they wish to secure the advantages of 
this equipment. These hookups are not always properly engi- 
neered; and consequently, the over-all performance of the 
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_ MODEL R DIESEL 


2 With the increased use of 

hydraulic control, it is vitally 
important that the drawbar hitch pin be durable and be pro- 
vided with a means to permit positive locking in place. A 
specially heat-treated bolt supplied with the implement for a 
hitch pin is often lost after the first season. On a tractor the 
size of the Model R, a % or 34 in diameter pin, not heat- 
treated, is not strong enough. To overcome this condition, an 
implement hitch pin is provided with each Model R tractor 
although this is not required as a part of the ASAE Standard. 


TABLE 4. AVERAGE FUEL COSTS FOR VARIOUS 
FARMING OPERATIONS 

(Results of tests conducted from Texas 

through Canada - fuel at 16c per gal) 
11 - 13.2 cents per acre 
26.5 cents per acre 
3.5-5.1 cents per acre 
8.25 cents per acre 
3.0 cents per acre 


Plowing 

Chiseling 

Disk tilling (large tillers) 
Tool bar cultivating (12-ft cut) 


Rod weeding (two 12-ft weeders pulled 
in parallel) 


This is a 11/-in diameter heat-treated pin. A very large per- 
centage of instances are now being observed in which this pin 
cannot be used because the hole in the implement hitch is too 
small. A more satisfactory solution to the general problem 
of hitching tractors and implements certainly appears desirable. 
3 The Model R tractor has a direct engine-driven power 
take-off shaft and this type of drive is being used to power 
an increasing number of heavy implements. This tractor en- 
gine can exert 48hp plus an instantaneous torque due to 
kinetic energy stored in the flywheel equal to several times 
48 hp. The amount of kinetic energy is dependent entirely 
upon how rapidly the load on the power take-off shaft is 
applied. If the load is applied rapidly enough, some member 
in the power take-off drive train, either in the implement or 
the tractor, must yield. Suitable protective provision must be 
included some place in this train if full advantage is to be 
taken of this means for driving agricultural implements. 


4 Many people have the impression that personnel with 
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Fig 5 John Deere tractor engine performance 
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Fig. 6 Fuel cost per 100 hp-hr for various 
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Fig. 7 Effect of engine size and type on fuel 
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extensive specialized training are required to successfully 
manufacture, service, sell, and operate diesel-powered tractors. 
Deere’s experience since introducing this tractor has conclu- 
sively demonstrated that personnel accustomed to performing 
these services on spark-ignition-powered tractors will, with very 
little instruction, be able to perform successfully the same 
services on diesel-powered tractors. 

5 The agricultural industry is interested in finding meth- 
ods of reducing costs of operation, and in general, the farmer 
will make the added investment necessary to secure a diesel- 
powered tractor if the savings in operating costs are sufficient 
to amortize the added expenditure. It must also be recognized 
that recent improvements in spark-ignition tractor engines are 
such that unless the individual diesel engine provides a com- 
paratively low rate of fuel consumption, the fuel savings may 
not justify the added original investment for diesel power. 


Heat Exchanger in Ventilation 
(Continued from page 170) 


The exchanger unit shown in Fig. 6 is a modified design 
of the experimental unit in which the recirculation of the ex- 
haust air is incorporated. The fan motor units are installed in 
the air streams so that the heat from the units may also be 
utilized in tempering the air. The unit is shown located in the 
mow of the barn with only the distribution ducts located in 
the stable. It must, however, be kept well insulated with hay 
or by some other means to insure a good efficiency in heat 
transfer. This unit also employs parallel flow of the air in the 
system similar to the experimental unit rather than the more 
efficient counterflow. 

The exchanger unit shown in Fig. 7 employs counterflow 
of the incoming and exhaust air through the system. This, 
however, introduces the complication that the incoming air 
is discharged into the stable at or near the location from 
where the stable air is to be exhausted. Unless there is some 
redistribution, there would no doubt be short-circuiting of the 
air and poor circulation. Thus, in this system the incoming 
air is distributed against the one wall of the stable, the exhaust 
air is picked up in lateral ducts at or near the center of the 
stable, and the recirculated exhaust air returned at the other 
side. This type of unit was installed late in 1948 using a new 
type of high efficiency silentvane fan supplied by B. F. Sturte- 
vant Co. and driven by a 34-hp motor. It will accommodate 
up to 36 cows. 


SUMMARY 


The main purpose of ventilation in animal shelters is the 
removal of the water vapor produced by the animals from the 
building. This is difficult to attain during cold weather with- 
out loss of an excessive amount of heat. 

The available sensible heat increases with lowered tempera- 
tures within the range usually encountered in stables. 

A multiple-tube forced-air heat exchanger is an effective 
method of reducing the ventilation heat loss in dairy barns be- 
cause of its ability to transfer otherwise wasted heat energy 
from the exhaust air to the incoming fresh air. From 41 to 
48.5 per cent of the loss was conserved by the heat exchanger 
described in this paper. This saving may be increased further by 
recirculation of the exhaust air and improved design in the unit. 

It has been shown possible to ventilate stables at full ven- 
tilation rate using the heat exchanger at outside temperatures 
from 16 to 19F lower than when ventilated by some other 
means in which the incoming air is untempered. 

By recirculation of part of the exhaust air and through 
counterflow of the air, it is believed the efficiency of the unit 
will be increased, ventilation heat loss will be further reduced 
and desirable stable humidities maintained at still lower out- 
side temperatures. 
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“New Knowledge and Better Living” 


To THE Epiror: 


INCE when has the ASAE sold out to the SCS? I object to using 

the editorial page of AGRICULTURAL ENGINEERING to Carry propa- 
ganda for socialized agriculture. That's a pretty diagram (page 63, 
February issue) “a member of the ASAE” has used, but I cannot agree 
that it is necessary to set up technical assistance by a federal agency on 
a par with education. 

We do not need a complete farm conservation program which de- 
pends upon such subsidy as this will lead to. 

Certainly we need more fundamental research in conservation. We 
do not now know all; in fact, we know very little about this or any other 
subject, but we can’t get our information in this way and remain a 
free people. Russia is trying it. 

Who concocted the idea that the 154 men now engaged in technical 
research for the SCS are the only ones doing any work in the conserva- 
tion field, or, more particularly, that these 154 men are the only ones 
capable of conducting research in this field? 

To my way of thinking your editorial was rather cocksure when it 
submits the case for conservation research "without fear of contradiction” 
on the five points stated. 

I'll grant the truth of point 1, except for. the intimation tha’ we 
are all to starve to death unless the SCS is given more money. 

Point 2 is sound, but how did industry organize for efficiency? Cer- 
tainly not by depending upon the federal government to show the way. 
The federal government is an outstanding example of inefficiency——for 
example, potatoes, eggs, the oriental problem, etc., etc. 

There is only one short phrase in point 4 to which I sarcast ally 
agree, namely, “readiness to lead a national program of research’. The 
SCS is most willing, at any time now, to take over all research in :on- 
servation as well as in a number of other remotely associated fiel s. I 
will not agree for one minute that the state agricultural experimen: sta- 
tions do not have capable men, or that they cannot do as good a ji 
SCS, or that they cannot do it at less expense to the taxpayer and 
just as much lasting benefit to agriculture. 

Don't ask me to support any bill in Congress which gives any 
government agency control over free enterprise, and don’t expect any 
agency which hands out subsidy in the form of money or technical ..ssis- 
tance not to exact its pound of flesh from free enterprise. 

I suppose whether I like it or not we are fast skidding 
socialism, but I still don’t like it. 
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Mechanization of Peanut Harvesting in Alabama 
By C. M. Stokes and I. F. Reed 
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and other publications have outlined the problems in 

connection with peanut production and harvesting 
throughout the peanut-growing area and have reported re- 
search work at various places. A survey of this literature 
shows that, while progress is being made toward solution, 
harvesting still limits the acreage a grower can handle be- 
cause of the large amount of labor required by practices now 
common in Alabama and throughout the Southeast. The use 
of tractor-mounted digger blades, side-delivery rakes, and 
meciianical shakers is a marked improvement over the use of 
mul: plows and hand shaking, but there is still room for con- 
siderable development. In addition, there are the problems in 
connection with handling unpicked peanuts through the curing 
and picking processes and in the disposal of the hay. Develop- 
men's and studies made during the past three seasons in Ala- 
bama at the Wiregrass Substation at Headland, on shaking 
and windrowing equipment, harvesting equipment, and method 
of use are covered in this paper. 

Digging. Blades developed especially for peanuts and 
adaptations of bean harvester blades makes it possible to loosen 
the peanuts in the ground. The use of rounded mounting 
shanks or shields reduces the amount of peanuts pulled off 
in runner peanuts. Some bean-digger shanks had to be modified 
to permit lowering the blades to the desired depth. Rods on 
the rear edge of the digger blades help to raise the peanuts out 
of the loosened soil under some conditions, but cause dragging 
in others. For this reason, they are not furnished as regular 
equipment by manufacturers and are not recommended for 
general use. Operators recognizing conditions favorable for 
their use can obtain them. It has been found that the shank 
supporting the digger blade should be set 8 to 10 in outside 
of the row for runner peanuts, and the blade should be slightly 
higher at the wing than at the point. This tends to move the 
two rows toward the middle. Rods fastened to the shank or 
shield and extending above and nearly parallel to the blades 
help to lift the peanuts out of the soil and move them nearer 
to the middle than the blade alone. This adjustment of the 
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shanks and use of rods move the loosened vines far enough 
toward the middle so that they will not be run over by the 
tractor on the next pass and will not interfere with the digging 
equipment operating on adjacent rows. It also helps to put 
them in better condition for the shaking equipment. Rolling 
coulters mounted in front of the digger blades on the cultivator 
frame aid in separating the vines on runner peanuts and cause 
less bunching on the digger shanks. 

Two types of digger-shaker machines, having digger blades 
and shaker mechanism as integral parts, were tried. These 
units are not be confused with the shaker-windrower machines 
mounted on the rear of the tractor or towed by it, but having 
the digger blades mounted on the cultivator frame of the 
tractor. These digger-shaker combination units did not prove 
effective under Alabama conditions. A single-row machine, 
consisting of a V-type blade followed by a shaker table made 
up of revolving notched disks, clogged in the heavy vines. A 
two-row machine involving the same principles did not clog 
but failed to lift the peanuts high enough to permit windrow- 
ing. They were dropped back onto the soil with the nuts 
down. This is a condition considered desirable in some areas 
but not for the runner peanuts grown in Alabama. The other 
type of combination unit consisted of mechanically vibrated 
shaker rods mounted on the rear of the digger blades. It 
removed most of the soil from the peanuts under very favor- 
able conditions, but failed to shake or windrow the peanuts 
effectively under most Alabama conditions. 


Shaking. Prior to the war, shaking peanuts was considered 
to be a hand job. The increased acreage and shortage of labor 
brought about by the war made it necessary to find other 
methods. Though side-delivery rakes were used extensively 
for windrowing and shaking peanuts, and are still being used 
to a limited degree, they are not satisfactory since wear and 
breakage of parts are high, peanuts are dragged through the 
soil, and windrows are tangled and compacted. This results in 
high maintenance costs on the rake and produces marked 
losses in peanuts. The windrow dries out slowly and is diffi- 
cult to handle either with a combine or for stacking. 

The purpose of the peanut shaking equipment is to lift 
the peanuts out of the ground, shake the soil off, and place 
them in a desired type of windrow or pile (Fig. 1). The 
windrows should be relatively light, untangled, and free from 
soil if the peanuts are to be piled or stacked. Windrows for 
curing and combining should be free from soil, loose, and of 
uniform size. This facilitates air circulation and enables con- 
trolling the rate at which the material is fed to the combine. 
As previously explained, the combination digger-shaker units 
were not satisfactory for this job and the side-delivery rake 
produced tight, tangled windrows that were difficult to handle. 

Fifteen production and experimental peanut shaker-wind- 
rower machines were tested. These machines incorporated five 
methods of lifting and shaking, ground and power take-off 


Fig. 2 


(Left) Side view of typical peanut shaker incorporating the 
specifications found essential for effective operation. (Right) Rear view 
of shaker in operation 
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drive, and a variety of heights, widths, and attachments. Re- 
sults from these tests show that a shaker must be approxi- 
mately 54in wide to handle runner peanuts in 34- to 36-in 
rows, that it should raise the peanuts at least 48 in to shake 
and windrow them effectively under many of the conditions 
encountered (Fig. 2). A shaker made by using a single a A 
cylinder of the type used for picking up grain windrows fol- 
lowed by windrowing rods was effective when the soil was dry 
and relatively easy to move. Adding a second cylinder im- 
proved the shaking action but also added to the cost. Shakers 
using a cylinder arrangement in conjunction with a raddle or 
slatted elevator chain unit did an effective job of lifting and 
shaking the peanuts. It was found that most units tested should 
have been designed to carry the peanuts higher for most effec- 
tive windrowing. 

The tendency in peanut shaker development during the 
past three years has been toward simplification. Seemingly, 
particular emphasis has been placed on the type of units 
using raddles only. This elevator arrangement performs the 
jobs of lifting the peanuts out of the soil, shaking, and elevat- 
ing them. Units equipped with flexible spring teeth or rigid 
spikes in the cross bars of the raddle were equally effective. 
Machines mounted on the tractor, driven from the power take- 
off, and equipped to lift from the tractor hydraulic unit were 
extremely maneuverable and easily controlled. Power take-off- 
driven machines of the towed type were not as maneuverable 
but had the advantage of being easily hitched to or unhitched 
from the tractor, making it possible to shift the tractor from 
one job to another, as may be necessary on small farms. An- 
other advantage of the towed units is that they can be used 
with different makes of tractors without obtaining special 
mounting brackets. This simplified type of peanut shaker is 
both effective and efficient if built to the height and width 
specifications listed. 

Attachments available with the raddle-type shakers make 
them suitable for windrowing or bunching the peanuts. None 
of the bunching arrangements tried were completely satisfac- 
tory for Alabama conditions. It was difficult to control the 
size of the bunch, and the bunched peanuts contained more 
soil than the windrowed peanuts. This was caused by the loose 
soil in the peanuts being held in the first peanuts deposited 
on the carrier rather than permitting it to fall through to the 
ground. Windrowing rods used with the different types of 
shakers enabled placing the peanuts into the relatively narrow 
windrows desired for combining. However, the rods on the 
units having less than the recommended height tended to push 
the vines toward the middle, thus compacting the windrow. 
This caused practically all of the peanuts to be placed under 
the vines and to hold some loosened soil in the windrow. 
Peanuts from most of the higher units were dropped onto 
windrowing rods which caused the vines to be moved toward 
the row middle by gravity. Thus loose soil was shaken out 
of the vines and many of the vines were inverted so that the 
nuts were on top of the windrow. Field curing results indicate 
that it is desirable to have all nuts on top of the vines if the 
peanuts are to be cured in the windrow and combined. This 
enables the peanuts that tend to shake loose from vines when 
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dry to ride the vines into the combine. 


Picking. Not many years ago it was thought that grain 
combines could be used only in the relatively dry areas of the 
country and were not adapted to the Southeast. The develop. 
ment of the small general-purpose combines and methocs of 
use, including improved methods of drying and storing the 
grain and other seed crops, has completely changed this con- 
cept. Now very few acres of grain or seed crops are harvested 
with any other equipment. Indications are that equipment 
and methods for harvesting peanuts may undergo as marked 
a change. It was thought that weather conditions would not 
permit curing peanuts in the bunch or windrow; therefore, 
they were stacked on poles and remained there 4 to 10 weeks, 
after which they were hauled to a stationary picker (Fig. 3). 
Many attempts were made to develop a unit that would stack 
peanuts mechanically but to date no successful machine has 
been found. It will be necessary to eliminate stacking if the 
peanut crop is to be completely mechanized. 

One manufacturer used a modified grain combine to pick 
peanuts from the windrow as early as 1942. The combine was 
equipped with an auger table and undershot feeding arrange- 
ment; the cylinder was operated at a low speed and had less 
than half the number of teeth used for grain; and openings 
were provided wherever possible to let dirt fall out. Unfor- 
tunately the peanuts where this combine was used were wind- 
rowed with a side-delivery rake and badly tangled. Due to 
lack of experience, the windrows were turned after each rain. 
Some of the peanuts were in the windrow 5 weeks before they 
were combined so that many of the peanuts were lost as a 
result of the excessive handling. Even so the nuts that were 
saved were of good quality, although the hulls were dis- 
colored. This early work indicated that combining peanuts 
was possible and showed some of the hazards to be encoun- 
tered. No other extensive combine studies were made until 
the last 3 years. 

Shortage of labor during the war years and since that time 
has caused farmers to seek labor-saving methods for harvest- 
ing peanuts, using available equipment. This led to curing in 
piles placed directly on the ground. Observations and farmers’ 
experiences proved this method effective if the piles were rela- 
tively small, that is, equivalent to one good fork full when 
dry. This size pile could be made rapidly, cured effectively, 
and could be pitched onto some unit for conveying the peanuts 
to a stationary picker or directly into a picker pulled through 
the field (Fig. 4). The quality of peanuts produced by this 
method was as good or better than that obtained from stacks, 
provided the piles were kept small. 

Available types of equipment for combining peanuts have 
been tested during the past three seasons. These included 
pickers mounted on rubber tires and equipped with a pickup 
attachment, grain combines equipped with a peanut attach- 
ment, and experimental combines developed especially for 
peanuts (Fig. 5). The regular pickers modified for use as 
combines were effective but due to their size were awkward 
to handle in the field. The converted grain combines were 
quite effective but their capacity was limited. It was noted 
also that changing from grain to peanuts or back to grain was 
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Fig. 3 (Left) Stationary peanut picker in operation showing typical crew of seven men. One or more men are required to feed the stacks to the 
: Fig. 4 (Right) Picking piles with picker towed through field 


“RE RETR 


a com] 
deman 
simplif 
conven 
the cat 


were U 
tended 


unit v 
from « 
of the 
of the 
TOWS | 
to tea! 
the sp 
fpm f 
This : 
proxir 
Separ: 
proble 
were 
tail w 
ever, 
the cx 
these 
nuts » 
sirabl 
A 
vestin 
pickir 
show: 
the c 
obtair 
value 
wind: 
binin, 
Statec 
in th 
vantz 
labor 
requi 
to di 
the f 
comb 
pean’ 
nuts. 
bined 
days 
All ¢ 
ing ; 
comt 
more 


Sarees) ) = pee Gee ee So ae 0 ee TOO aie «Rema sees ae ea rt aia, a ie peal op ee 
mae  — Ss oa ee cee ee 3 a ee ey 
ee i ee — oC eee ee a 
= ee AGRICUL 
ie ae 
poe & 
Po ee “ 4 
eile 
Ke ase ae | rg 
1 Ee: ee | esti = ta 
5 aa caaes ith 
Jeane? Wh 
ee ; 
oe Aig 
: ay he 1 / i | 
fee | 4 q 
A - f 
sees “ar 
aS | ee 
ee eae be — 
Tree a 
een /  ¢-: 
Fc oats | ca 3 
pees = Fig. 5 
7 . 

4 a 
ae = 
ee B were € 

S lifting 
a and ge 
en 
eens Sune ; 
oe 
Bro es, 
Sota 7} 
pee ie 
; 
i 
By Dey ees : Ri 
oe Py \ z te r 7 
- ‘ : 
a . ‘ Ps ag os : a 
bee ™ a Poy j : 
| ~~ an ro > Pi Gio ia > | 
i : te =. aes ears oo ‘ * ~» ig en oe 3 - & 
eee iia, 2! vault iy —- ; © tae Ooo ; 
; ‘ eo aa is co ee pies | ~—s Seat bow “ Bs MES Ree = * : 
b heey Ga <—- ef -£@ . ar << S Saas a 
a Byte | ~ Re " 2 j ae 4 . ars Boy. 3 Bec a e No ee _ ; 
ee) 4 > : “ad , ae en Saat ae. ee a Beste —24. tt = 
Er. =") i AR - YW ae ee * “Sea oo’ ct ioe it S = ‘ 
- ed ” ae. : = ie a et a = Ts SS ane Hoa eee — ey 4 
ne AD ‘i prea reey a ee 7 hag ee i a zt ee Ss ‘S< N iy ee ee —— 
ae ee ce hn? ae ee ie i — = ; 
Re eS Coe rg a ee os .) A i ae 
‘are PR. we y em ON «& Bed oS ae es % “) Sa p= ee x a> —— * ; 
z ~~ . ae m at 7 = ee hee pee: Se es ar eke se Nee al ” 
oa ae4% ga ee ee ee Ct ee, NR ee 
ae ps a Ch Ql ne ol ee eee a | ae ; 
Bee mui Pia a it a ee een a i Sat. a ee as gta << 
ey one} Seas Pane Ey 7 Pili adh hahah Maca ae ie os Bie ns a ae Ate. 4 a a ; 
meee ath ui oo. ot Rew ence ee ieee gente Eien i a See ia, a Tae oe j 
Mie ae Ss + lias ae ee 2 - e* ee =. _ 5 > iol im a ee ea sit ay gsi 1 Ss 3 
ae ae ee ‘i in i 7 1. ee » camel - ¥ * aR a * ~~ < ade ae ~ ‘ a’ 
eee 5: Me i on Se eee ~ oe ees ae ee te det eo? Gh. Sa tsb Ae: 2m —. 4 
ie es (ont ar e : eres Cpt $8 ry ms ~~ a “sv igh ae De nie gall a 77 “al a 
Te, 4 Nill Bi a et as = a. Soe Bae eer” Y i es. j ; 
eae ; 
Pegi: Sire f 
eee : 
Bs eae . 
PAE er aaa a. 
Tarts Nae _ a 
a : : Tee ee Tee ae 
BO a7 <5 - APMIS oe eS > RMI 0S = SR er IRN cape A cdi hus ea i ia ay Safle gr eee Se 
ee Scie aCe a, es eae a Sr) oat a oH ; em ae oS ee 
ie oem gi PL an eee 2s a7 Paik ated Ce rd ee ranean OST aie a _ Peer i ‘ 
Ba SO |. > [ee a econ aN Pie ot oe Sore TE EL Rh ye Ee foe ye - 
“Oe erg er Ee eg a Ee Bee, 7 re RS Ral ae ieee he ae a =r}|6UUSEE he 


a a eae eee 


ao 


OTRO RERR 


eer een 


177 


Fig. 5 Three types of peanut combines tested. Left: Converted grain combine. Center: Regular peanut picker with pickup unit. Right: Combine 
designed especially for peanuts 


a complicated process, indicating that farmers will probably 
demand a machine for each job unless this change can be 
simplified. Three types of experimental combines, using a 
conventional cylinder arrangement, an overshot cylinder, or 
the carding prinicple for removing the peanuts from the vine, 
were used. As was found with pickers, the cylinder-type units 
tended to get more nuts under adverse conditions but all types 
were effective under favorable conditions. 

The two most critical phases of combining peanuts are 
lifting the peanuts off the ground and into the picking unit, 
and getting the nuts out of the hay. The speed of the pickup 
unit was found to have a decided effect on the peanuts lost 
from cured windrows. When the peripheral speed of the ends 
of the teeth on the pickup was greater than the forward speed 
of the combine, there was a tendency to either pull the wind- 
rows apart and cause loose nuts to drop off or for the teeth 
to tear through the windrow knocking off peanuts. Reducing 
the speed of the pickup unit on one machine from 87 to 40 
rpm reduced the loss of peanuts by approximately 10 per cent. 
This made the peripheral speed of the pickup cylinder ap- 
proximately equal to the forward travel of the combine. 
Separating the peanuts from the hay was not a particular 
problem in the regular picker units used as combines, if they 
were equipped with a hood over the hay discharge to keep 
tail winds from affecting their operation. It was found, how- 
ever, that the hay tended to bunch on the racks of some of 
the converted grain combines. Peanuts were carried over in 
these bunches. The amount of foreign matter left in the pea- 
nuts varied with adjustments and could be kept within de- 
sitable limits on all three types of machines. 

A preliminary study comparing the three methods of har- 
vesting peanuts, namely, combining from the cured windrow, 
picking from cured piles, and picking from cured stacks, 
shows that the latter method saved the highest percentage of 
the crop, using presently available equipment. If the yields 
obtained from stack picking are given a value of 100, the 
values for picking from the pile and combining from the 
windrow are 94 and 85.5, respectively. This shows that com- 
bining caused a considerable loss of peanuts, but as has been 
stated these losses can be reduced markedly by improvements 
in the design of present harvesting equipment. The main ad- 
vantage of the combine method of harvesting peanuts is in the 
labor saved. It was found that 30.5 man-hours per acre were 
tequired to dig, shake, stack, and pick; 9.5 man-hours per acre 
to dig, windrow, pile, and pick, with a picker towed through 
the field and 4.1 man-hours per acre to dig, windrow, and 
combine peanuts. The quality of the combined and pile-cured 
peanuts was as good or better than that of the stacked pea- 
nuts. There was little or no concealed damage in the com- 
bined peanuts, even though some were in the windrow 38 
days and exposed to 5 showers with a total rainfall of 2.09 in. 
All of the combined peanuts observed in this study, compris- 
ing approximately 300 acres, were sold within one day after 
combining without artificial drying. None of them contained 
more than 10 per cent moisture and some of them as little as 


6Y2 per cent. 

Combining peanuts not only saves labor but distributes 
the hay back on the land. The large amounts of organic 
matter returned to the soil improve the soil markedly in addi- 
tion to the actual fertilizer materials returned. According to 
data obtained from the National Cottonseed Products Associa- 
tion,* one ton of peanut hay contains the following amounts 
of minerals: P, 2.6lb; N, 32.41b; K, 25.0lb; Ca, 22.4 lb. 
Based on prevailing prices, the total fertilizer value of one ton 
of peanut hay, therefore, would be approximately $9. The 
value of one ton of baled hay in 1949 at Headland, Ala., was 
$6 per ton. 

SUMMARY 


The demand for effective use of labor and lower cost of 
production is causing marked changes in methods used for 
harvesting peanuts in Alabama. Tests have shown that digger 
blades and shakers meeting the listed specifications will effec- 
tively loosen, lift, shake, and windrow heavy runner peanuts. 
These peanuts can then be cured in stacks, piles, or windrows. 
If cured in the windrow, they can be picked directly from the 
windrow with several types of combine units. Functional re- 
quirements for effective combines as indicated by these tests 
are as follows: 

1 A windrow pickup is necessary to lift peanuts from the 
windrow into the machine. 

2 The peripheral speed of the pickup cylinder should be 
approximately the same as the forward travel of the combine. 

3 The pickup width should be a minimum of 48 in and 
preferably 54 in or more. 

4 The pickup unit should be provided with a hydraulic 
lift to permit raising and lowering from the tractor seat. 

5 It is desirable to have the cylinder approximately the 
same width as the pickup unit. 

6 Provisions for supplying air volumes larger than those 
used for grain combines or stationary pickers should be made. 

7 The racks should have openings of sufficient size to 
permit all the peanuts to fall through in order to prevent pea- 
nut losses with the hay. 

8 Openings should be provided in the pickup unit, back 
of cylinder, in the shoe, and at the bottom of the elevator to 
permit removing sand. 

9 A suitable opening in the bottom of the air chute or 
other provisions should be made to permit stones and peanuts 
to drop out to avoid being carried into the fan compartment. 

10 It appears that a spring-tooth-type beater is preferable 
to the box type. 

11 Chains or other types of positive drives should be used 
for as many of the drives as possible. Slip clutch arrange- 
ments must be provided at critical points to prevent breakage 
caused by obstructions, overloading, or clogging. 

12 A hood should be provided over the rear of the 
machine to prevent tail winds from affecting separation. 


* 1950 Feeding Practices, Bulletin No. 27, National Cottonseed 
Products Assoc., Inc., Dallas 1, Texas, p. 39. 
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The Effect of Moisture Content of Wood on Withdrawal 


Resistance of Roofing Nails 
By Landis L. Boyd, Alvin C. Dale, and Henry Giese 


JUNIOR MEMBER A.S.A.E. 


HE information. presented in this paper is based on 
data collected by pulling over 9,000 roofing nails from 
a group of over 25,000 which were included in a recent 
test by the Iowa Agricultural Experiment Station. 

This investigation included both aluminum roofing nails 
and steel roofing nails, whereas previous investigations at the 
Iowa station included only steel nails. It has served as a 
check on previous tests in addition to providing valuable in- 
formation about the aluminum nail. 

The nails included in the tests were divided into four 
shank-type groups, namely, (a) plain and barb, (b) ring, (c) 
combination ring and screw, and (d) screw. Forty-nine differ- 
ent nail variations were included under controlled moisture 
cycles duplicating approximately farm conditions. The nails 
were pulled at predetermined points in the moisture cycles and 
the withdrawal resistance recorded. A hydraulic pressure cyl- 
inder with a bourdon tube pressure gage was used for measur- 
ing the withdrawal force. A suitable check was provided by 
the electric strain gage and recorder which also furnished data 
for plotting load deflection diagrams. 

An analysis based on equal perimeter and equal area indi- 
cated the ring-shank group to be superior to other groups. 
This was in agreement with previous tests which included 
only steel nails. Surface coatings on aluminum ring-shank 
nails in general resulted in a slight reduction in withdrawal 
resistance. It is believed that this is also true of galvanizing 
in the case of the steel nail. However, it is essential that the 
steel nail be galvanized so that rust can be controlled. Ring- 
shank nails are somewhat more difficult to drive than other 
types and break easily when made of aluminum. 

Combination shank nails performed well. Again it was 
found that surface coatings on the aluminum nail resulted in 
a slight decrease in resistance to withdrawal. 

The screw-shank group varied considerably. Only those 
nails with short leads exhibited a great resistance to with- 
drawal. Aluminum nails in this group gave significantly better 
results after they had been surface coated. 

The resistance to withdrawal of the plain-shank and barb- 
shank group was quite low and less than all others, except a 
few of the uncoated aluminum screw-shank nails. 


INTRODUCTION 

The nail is an integral part of practically all farm struc- 
tures. It is used extensively in the framing of all buildings 
which are made of wood. In addition it serves as a fastener 
for roofing, siding and flooring. Nails have been used since bib- 
lical times and no doubt will continue to be used for centuries 
to come since they are comparatively cheap and easily used. 

In some instances nails have not proven to be satisfactory 
fasteners for roofing. This is particularly true in the case of 
metal roofing sheets. Extended studies have been made at the 
Iowa Agricultural Experiment Station with reference to steel 
roofing nails. These studies indicated that the shank type was 
of great importance and that the performance of the different 
types of nails was influenced by the moisture content of the 
wood into which they were driven. 


This paper as originally prepared by Landis L. Boyd was given the 
ASAE Graduate Paper Award at the annual meeting of the American 
Society of Agricultural Engineers in June, 1949. It was approved for 
publication as Journal Paper J-1722 of the Iowa Agricultural Experi- 
ment Station, Ames, Iowa, reporting on project 1011, in cooperation 
with the Aluminum Company of America. 

The authors: Lanpis L. Boyp and Atvin C. DALe are, respectively, 
former research senior fellow and former research assistant professor of 
agricultural engineering, Iowa Agricultural Experiment Station, and 
HENRY GIESE is research professor of agricultural engineering of the 
Iowa Station, Ames, Iowa. 


MEMBER A.S.A.E. 


FELLOW A.S.A.E. 


A considerable amount of information on steel roofing 
nails was still needed, and in addition aluminum nails were 
becoming prominent. Manufacturers of aluminum roofing 
were recommending aluminum nails because of the possibility 
of electrolytic action between the sheet and the zinc-cvated 
steel nail. As far as could be determined, no data had been 
collected on aluminum roofing nails. 

It seemed advisable to supplement the information already 
available on steel nails and to collect data on aluminum aails. 
In addition, since it is impossible to control the moisture con- 
tent of the wood at the time of maximum loading, it was 
deemed desirable to attempt to define the relationship between 
the moisture content of the wood and the withdrawal resis- 
tance with a view of selecting nails least affected by moisture 
changes. Perhaps this could carry over to ordinary nails and 
thus improve the structure as a whole in addition to the roof. 

As a result a new study was initiated with the following 
objectives: 


1 To define as nearly as possible the variations in with- 
drawal resistance of roofing nails as affected by moisture 
changes of the wood into which they are driven. 


2 To define the variations that are associated with shank 
types, surface conditions and shape of point. 


3 To determine the effect of the use of 1-in and 2-in nail- 
ing girts on items 1 and 2. 


4 To associate, if possible, withdrawal resistance with 
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The first nails mass produced were probably of the cut 
type. In early days, however, they were hand-forged by 
Colonial farmers during the winter months. The wire nail has 
recently pushed the others into non-existence because of the 
ease with which it can be made and in spite of the belief that 
it was inferior to the cut nail. The roofing nail is just one of 
an estimated 1200 kinds in existence today. 

Wood density is a major factor affecting the withdrawal 
resistance of the roofing nail and one which cannot be con- 
trolled to any great extent by the builder. However, it seems 
reasonable that a nail performing well when driven into one 
kind of wood would do so when driven into another. Other 
variables are the characteristics of the nails themselves includ- 
ing shank, surface, point, and head. 

Most important undoubtedly is the shank type since it de- 
termines the type of resistance offered. The resistance to with- 
drawal of the plain shank nail is primarily frictional whereas 
that of the ring shank nail is almost entirely mechanical. The 
resistance of the screw shank would be expected to be both 
frictional and mechanical. 

It was generally conceded that point type is probably not 
important, except where it might cause splitting or affect the 
turning of a screw-shank nail. Head type might affect the 
turning characteristics of screw shank and combination shank 
nails 

Little information is available with respect to depth of 
driving deformed nails. 


THE INVESTIGATION 

Nails Tested: Variations and changes. Securing nails rep- 
resenting the several possible variables has been no small prob- 
lem. From samples submitted by several prominent nail manu- 
facturers, thirty-five different nails were secured. Of this 
group, thirty-three shown in Fig. 1 were selected for inclusion 
in the tests. 

Conical points were made on six different nails from the 
otiginal group and ten aluminum nails were given the Alrok* 
treatment, which is a chemical means of obtaining a surface 
coating to increase frictional resistance. These sixteen changes 
plus the original thirty-three selected nails gave a total of 
forty-nine nail variations. 

Identification System. To simplify identification, a num- 
bering system was devised in which the first digit indicates 
the shank type and the second digit, the relative diameter of 
the nails. Two additional digits were added as needed to fur- 
nish more information. The system is outlined below: 


(A) First digit — shank type 
1 Plain ot barb 
2 Ring 
3 Combination ring and screw 


4, 5, 6,7 Screw shank having 4, 5, 6 or 7 threads, 
respectively 


* Registered trademark of Aluminum Company of America. 


Fg. 2. Nail-pulling machine with pressure and strain gages 
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(B) Second digit—relative diameter. The numbers ran 
from 0 through 9, when necessary, with 0 denoting the nail 
having the smallest diameter within a specific shank-type 
group. The diameter used was the average of twenty nails 
which had been randomly selected. No differentiation was 
made between aluminum nails and steel nails with respect to 
relative diameter. 

(C) Third digit—material, surface, and point. Nos. 1 
through 0 were used to designate material, surface, and point 
type according to the code given below: 

1 Aluminum, plain surface, diamond point 
Aluminum, plain surface, conical point 
Aluminum, etched surface, diamond point 
Aluminum, etched surface, conical point 
Aluminum, alrok surface, diamond point 
Aluminum, alrok surface, conical point 
Steel, galvanized surface, diamond point 
Steel, galvanized surface, conical point 
Monel, plain surface, diamond point 
Aluminum, plain surface, pilot point 


SCO ON NAY HWN 


(D) Fourth digit—pitch for screw shank; rings per inch 
for ring shank. 


Pitch Rings per inch 
1 0.120 to 0.139 in 21 
z 0.140 to 0.159 in 22 
3 0.160 to 0.179 in 23 
4 0.180 to 0.199 in 24 
5 0.200 to 0.219 in 25 
6 0.220 to 0.239 in 16 
7 0.240 to 0.259 in 17 
8 0.260 to 0.279 in 18 
9 0.280 to 0.299 in 19 
0 0.300 to 0.320 in 20 


The changes made in the original thirty-three nails will be 
shown by the change in the third digit. This probably can 
best be explained by the use of an example. An aluminum- 
ring-shank nail having the smallest diameter, 18 rings per 
inch, a plain surface and conical point would be identified as 
2028. If this nail were Alrok treated, which would change 
the surface, the identification number would become 2068. 

Wood. The air-dried Douglas fir used was selected with 
considerable care to minimize the effect of variations. Flat 
grain pieces were chosen for uniformity since all nails would 
penetrate each layer of spring wood and summer wood. 


Conditions to be Varied. To approximate the initial use of 
both green and well-seasoned lumber, nails were driven into 
wood with a moisture content of approximately 21 per cent, 
16 per cent and 7 per cent. 

The moisture content of wood in unheated buildings in 
Iowa varies from approximately 11 per cent in summer to 16 
per cent in winter under normal weather conditions. A range 
from 19 to 7 per cent was used to cover lumber received at 
higher than normal equilibrium moisture content and ab- 
normal seasonal variations. 

Withdrawals were made at approximately 19 per cent, 7 
per cent, and also at the intermediate 13 per cent. 


Use of Metal. In the application of metal roofing, the 
nail is usually driven through the sheet. This procedure often 
blunts the points and damages the rings of a ring shank nail. 

Previous investigations show the reduction in withdrawal 
resistance of the steel-ring-shank nail resulting from driving 
through sheet steel roofing may be as great as 25 per cent. The 
greatest reduction in withdrawal resistance due to driving 
aluminum-ring-shank nails through 26-gage aluminum roofing 
sheet was found to be 11 per cent. 

For this reason, all nails were driven through sheet alumi- 
num. Individual pieces were used so that when the nail was 
pulled the piece of aluminum would be lifted with the nail 
and not affect the withdrawal resistance. 

Nailing Girts. Nails were driven into both 1 in and 2-in 
material. 
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Uniform depth of driving in the 2-in material was accom- 
plished by the use of a slotted iron shaped to simulate a 
corrugation. 


Statistical Planning. The nails were placed in the lumber 
according to randomization plans which were supplied by the 
Iowa State College department of statistics. A four-by-four 
lattice square plan was used to randomize the placing of the 
nails in the 1-in lumber and a seven-by-seven lattice square 
plan in the 2-in lumber. The four-by-four plan required 10 
replicas at each pulling point and the seven-by-seven plan, 8 
replicas. 


Pulling Apparatus. The apparatus used for pulling the 
nails shown in Fig. 2 consisted of a 4-in hydraulic-pressure 
cylinder filled with a very light oil. It was attached to a 12-in 
bourdon tube pressure gage calibrated directly in pounds and 
equipped with a maximum reading indicator. The maximum 
error was less than 2 per cent during calibration by lead 
weights. An electric strain gage was used as a check and for 
obtaining data for the load-deflection diagrams. 

The slotted hook used with the pulling apparatus was 
made with a curved top to simulate a roofing corrugation. 
This allowed the screw-shank nails and the combination- 
shank nails to turn as they might under actual conditions. 


Moisture Control and Measurement. Moisture control was 
brought about by the use of a humidity and a drying room. 
Humidification was accomplished by the use of a humidifier 
and a blower for air circulation. Drying was done by using 
pans of calcium chloride in the room with a fan providing 
air movement. 

Readings obtained by a Tag-Heppenstall moisture meter 
— checked frequently by weighing some of the pieces of 
umber. 


TABLE 1. RELATIVE MINIMUM WITHDRAWAL FORCE OF 


NAILS DRIVEN IN TWO-INCH WWMBER 


Relative w drawa 
Nail Diam- Relative Equal pepieter Egual area 
no, eter, eri- rea oisture content a riving 
ete 6 6 
PLAIN SHANK 
103 0.134 381.02 1.03 6 82 175 118 95 82 174 117 
104 («O34 =Sss«1,02 1.03 61 78 177 105 60 78 175 104 
105 0.134 1.02 1,03 81 102 186 123 81 101 1l 122 
125 «60.335 = 1.02 1,04 106 164 120 88 104 161 118 
127 (0. 132 1,02 1.04 226 95 177 166 221 93 174 16 
131 =O. 3 1.02 Ne oo ins FF 62 23 108 3 
147. (0.13 1,04 1. 260 111 219 197 250 106 211 189 
157. 0.139 «1.06 111 233 129 1 183 224 123 176 174 
161 0.145) =1.10 1.20 7 61 144 91 62 56 132 3 
272 «60.145 = 1.0 1.21 64 64 #158 95 58 58 144 87 
BARB SHANK 
183 0.141 1.07 1.14 146 150 202 166 137 140 189 155 
18 0.14 07 1.14 171 128 1 171 #161 #146 #175 161 
19 0.14 1.11 1.23 170 129 99 98 154 117 
RING SHANK 
2080 0.132 1.00 1.00 344 299 297 31 344 299 297 313 
2119 +420.133 +1.01 1.02 242 246 251 24 239 243 249 244 
2159 «-«0.133s«21. 01 1.02 262 253 296 270 259 251 293 268 
2279 «0.134 =: 11.02 1.04 340 236 266 281 334 232 261 276 
2310 0.143 1.08 Se 4 286 303 320 303 2 280 295 280 
2410 0.144 1.09 1.1 320 272 2 292 296 252 263 270 
2420 0.144 1.09 1.18 308 253 300 287 2 234 277 265 
3597 oraS laa 1525 468 30 Sap 302 537 562 358 50s 
3233 0.151 1.14 1.31 323 383 384 273 3 47 338 348 
2623 «(0.151 «21.14 1.31 243 280 270 264 212 244 235 230 
263 0.151 1.14 1.31 283 26 3 281 247 332 255 «245 
277 0.151 1.15 1.31 324 301 263 29 285 231 260 
2870 0.252 1.15 1.34 351 296 3 334 302 254 304 287 
2977 0.162 + 1.22 1.44 291 271 249 270 246 230 211 229 
COMBINATION RING AND SCREW SHANK 
0.362 1.2) 1 278 228 267 224 295 242 177 238 


14 
1.05 306 278 300 292 314 286 309 303 


1:08 385 388 25% 395-22 202 SRY 283 


4076 «(0,14 1.09 . 272 244 209 242 393 272 2 26 
4179 (0.15 1.15 1.17 5 245 217 252 290 241 2 24 
5075 0.162 1.20 11h 234 202 165 200 253 218 178 216 
5115 0.168 1.24 1.2% 125 119 137 12727 125 119 137 127 
2328 0.168 1.24 1.24 118 126 161 138 118 iL 261 1 
155 0.168 1.24 1.24 224 2 194 2 224 206 194 2 
5275 0.176 1.32 1.35 294 285 205 261 288 279 201 256 
6015 0.156 20 2-20 lll 107 146 121 111 107 #146 121 
6055 0.156 1.20 1,20 = 146 152 143 1 146 152 143 
6100 0.159 1.22 1,22 89 100 91 89 100 1 
7012 «20.155 = 1.22 1.22..°125 109 115 116 125 109 115 116 
7022 «#200.155) =1.22 1.22 - 107 117 125 116 107 117 125 116 
7052 0.155 1.22 1.22 211 202 188 200 211 202 188 200 
7112 «(O. 4 1.17 1.22 103 110 115 109 3 106 111 105 
72 0.159 1.27 22 4«610 9 9 33 l 103 100 103 
7310 = 123 1.21 1.23 6 7 64 ES 4 
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TABLE 2, RELATIVE MINIMUM WITHDRAWAL FORCE OF 


NAILS DRIVEN IN ONE-INCH LUMBER 


~~"Relative withdrawal force in pounds 
Nail Diam- eter ea 
no. eter, Peri- Area ‘Moisture content at driving ~— 
meter A 7_hve. 
115 0.135 + =1.02 1 Pie 87 87 78 2 8 
e 0 ° 6 § 
131 40.135 =—1.02 1.05 42 res 50 4S he ret ko ue 
BARB SHANK 
183 0.141 1.07 1.14 97 90 lol 96 91 8 OF ow 
RING SHANK 
2119 0.1 3.02 1.02 177 177 148 167 175 175 146 1g 
2410 0.1 09 1.1 230 200 177 202 210 185 16 18 
2613 —~O.1 i 1.32 17% 201 175 183 151 175 152 159 
2977 0.162 1.22 ¥ 208 148 139 165 176 126 lif 1 
COMBINATION RING AND SCREW SHANK 
3079 0.161 =1.21 1.2% 166 119 112 132 176 126 118 10 
3117. 10.161 1.08 1.05 240 200 183 208 23% 206 189 210 
SCREW SHANK 
4076 =O. 1 1.09 0.98 19% 199 Ws 166 216 177 160 1% 
5115 0.16 1.24 1.2 8 9 83 8 8 7 83 
5275 0.176 1.32 1.35 208 19 4 187 203 190 153 182 
6015 0.156 1.20 1.20 9 z F 89 97 91 73 & 
7012 «420.155 = 11.22 1.22 10% 100 7% 93 10% 100 7% 2 
712 «0.157, s:11.17 1.22 6 70 69 7. #61 «67 
7310 0.159 #1.21 1.23 +67 +57 46 57 6 53 bE SF 


ANALYSIS 


The analysis of withdrawal results was made on the basis 
of equal perimeter, equal area, and the minimum average 
withdrawal resistance noted throughout the withdrawal cycles. 
The minimum was selected because it is the limiting factor in 
nail performance. It is impossible to pfedict what the mois- 
ture content of the wood will be when the maximum demand 
is placed upon the nail. Nail No. 20, which was the smallest 
in diameter, was assigned a relative area of 1.0 and a relative 
perimeter of 1.0. The values for the remainder of the group 
were then computed or measured. After this had been done, 
the minimum average withdrawal resistance was divided by 
the relative area and by the relative perimeter. Table 1 gives 
the information for all of the nails which were driven into 
2-in lumber. Table 2 gives the same information for the 16 
nails which were driven into 1-in lumber. 

The ring-shank group exhibited considerably greater hold- 
ing ability than did the other groups. The top nail of the 
total group of nails under test was the monel metal ring- 
shank nail, No. 25. This can no doubt be attributed to sharp, 
clean-cut rings which were undamaged by their passage 
through the aluminum. Only four nails in other shank-type 
groups exceeded the performance of the poorest ring-shank 
nail, No. 21. A close examination of this nail reveals that the 
rings are not as clean cut as many of the others of the ring- 
shank group. From the load-deflection diagram for the ring- 
shank group, one will notice that the deflection prior to failure 
is very slight. This is desirable as it will tend to eliminate 
vibration which could result in enlargement of the hole in the 
roofing sheet and ultimate failure of the roof. 

Combination-shank nails exhibited a high withdrawal re- 
sistance, but somewhat less than the ring-shank group. The 
load-deflection curves of the two were quite similar. 

Screw-shank nails with short leads gave high withdrawal 
resistance, but in general moved considerably prior to reach- 
ing a maximum. 

The plain-shank and barb-shank group showed perhaps 
the best load-deflection characteristics, but were low in with- 
drawal resistance. 4 

Load-deflection diagrams for the nails driven into 2-1 
lumber are shown in Figs. 3, 4, 5 and 6. 


CONCLUSIONS 

1 In general, plain-shank and batb-shank nails ‘ose 4 
portion of their resistance to withdrawal after the wood has 
changed in moisture content. 

2 Plain-shank nails and barb-shank nails regain only 4 
small portion of the loss, when the wood returns ‘o the 
moisture content of driving. ; 

3 Ring-shank nails are significantly superior to al! plain 
and barb-shank nails. Little variation in withdrawal res:stance 
can be associated with changes in moisture content, but the 
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tendency is for the greatest withdrawal resistance to occur at 
the lower moisture contents. The clean-cut monel-ring-shank 
nail exhibits superior performance. 

4 Combination-shank nails perform similarly to ring- 
shank nails. This is especially true of the aluminum nail 
which has the sharper serrations. 

5 Screw-shank nails with shorter leads tend to increase 
in withdrawal resistance as the moisture content decreases. 
Those with longer leads perform like the plain-shank nails. 

6 Alrock treatment and etching of plain and barb-shank 
aluminum and alfok aluminum screw-shank nails results in a 
significant increase in their respective withdrawal resistances. 
However, a decrease results if ring-shank and combination- 
shank nails are Alrock treated. 
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200 


0.20 0.40 0.60 0.80 
DEFLECTION OF NAIL, inches 
Fig. 5 


(Left) Load-deflection curves of combination shank and 4-thread screw-shank nails driven into 2-in lumber e 


7 Changes from diamond points to conical points result 
in no significant increase in withdrawal resistance. 

8 Behavior pattern of nails driven into 1-in lumber was 
roughly comparable to that in 2-in lumber but lower in 
amount due to the shallower depth of penetration. 

9 Deflection curves show that ring and plain-shank nails 
move very little before reaching their maximum resistance. 

10 Based on withdrawal resistance, deflection, and driving 
characteristics ring-shank and combination-shank nails appear 
superior, with some screw-shank nails also performing satis- 
factorily. 
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(Continued on page 183) 
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prevent the occurence of permanently compacted 

zones in surface soils. It is of importance, however, 
that those agents which contribute to the formation of hard- 
pans below the tilled layer be recognized. The tractor by 
reason of its physical weight and frequent use in mechanized 
farming has been regarded as a source of such detrimental 
compaction. Partial justification for this belief may be found 
in the results of an investigation by Parker and Jenny(5)* 
which demonstrated that excessive tractor use was capable of 
compacting a moist loam soil to a depth of 24 in. 


The purpose of the present investigation was to make a 
study of compaction in a Davidson loam soil by maximum 
normal annual use of a pneumatic-tired tractor, and to deter- 
mine by laboratory tests the moisture range in which com- 
paction can be expected to be most pronounced. An arbitrary 
measure of tractor use was based on the collective annual op- 
erations involved in mechanized cotton farming. It was deter- 
mined that a rear wheel conceivably could pass over a given 
ground location twenty times where seedbed preparation, 
planting, cultivation, dusting, and harvesting operations re- 
quire the use of a tractor. 


Bin Tests. The investigation was conducted on the David- 
son loam soil bin of the USDA Tillage Machinery Laboratory 
at Auburn, Ala. This soil was approximately 18 in deep and 
was contained in a rectangular concrete-walled bin 250 ft long 
by 20 ft wide. Its organic matter content was 1.18 per cent 
and it had a mechanical composition of 72.8 per cent sand, 
3.4 per cent silt and 23.8 per cent clay. The upper and lower 
plastic limits as taken from data of the Alabama Agricultural 
Experiment Station were 17.3 and 12.3 respectively. The op- 
timum plowing moisture content was 9.0 per cent. Long usage 
and manipulation of this soil had resulted in an almost com- 
plete deterioration of its original natural structure. 


N reco tillage operation in most row-cropping systems 


This paper was prepared expressly for AGRICULTURAL ENGINEERING 
and is a summary of the thesis presented by the author to the graduate 
school of the Alabama Polytechnic Institute in partial fulfillment of the 
requirements for a master of science degree in agricultural engineering. 


The author: H. A. WEAVER is agent (soil scientist), division of soil 
management and irrigation (BPISAE), U.S. Department of Agriculture 
(Auburn, Ala.) 


AuTHoR’s Note: Appreciation is expressed to F. A. Kummer, 
chairman, and other members of the thesis committee for guidance and 
helpful suggestions, to the United States Rubber Co. for the use of their 
special tire-testing units, and to the U.S. Tillage Machinery Laboratory 
for the use of a soil test bin and laboratory space for making this 
study. 


* Numbers in parenthesis refer to the appended bibliography. 
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Laboratory moisture-volume weight relationships of Davidsoa 
loam for two compactive efforts 


Tractor Use Effects on Volume Weight of Davidson Loam 


By H. A. Weaver 


AGRICULTURAL ENGINEERING for April 1959 


The application of tractor tire loadings to the soil wa: fa- 
cilitated by use of the U. S. Rubber Co. tire test unit (7), 
This unit was composed essentially of a six-cylinder troctor 
equipped with one rear wheel and a supporting carriage w ich 
traveled along tracks on top of the bin walls. The appar itus 
was equipped with a chain hoist for raising and lowering the 
rear of the tractor, and an adjustment was provided for 1 iov- 
ing the tractor to different locations crosswise of the bin. A 
braking mechanism and dynamometer were also providec for 
the application and measurement of drawbar loading. The 
front of the tractor was wheelless and borne by the carriage 
so that the only part of the apparatus touching the soil during 
the tests was the one rear tire. 

Uniform soil preparation was accomplished through the 
use of implements mounted in a utility car which traveled on 
the bin rails. The soil was disked, subsoiled, watered, and 
packed in succession, such that the final soil condition ap- 
proximated that of a firm untilled field near the optimum 
moisture content for plowing. The average moisture in the 
plow layer was approximately 1.5 per cent above the optimum. 

Treatments using an 11-38 U.S. Royal farm tractor tire 
under its rated vertical loading of 2185 lb were applied, with 
variations in draft and the number of superimposed tire passes 
(Table 1). The two draft loadings used were selected to cover 
approximately the possible draft range in farming operations. 
Throughout the application of these treatments the tractor en- 
gine speed remained constant at 1400 rpm, the theoretical for- 
ward speed being 1.67 mph without slippage. 

The degrees of compaction produced by the various treat- 
ments were measured in terms of the soil volume weight. 
Samples for volume weight and moisture determinations were 
obtained with a Lutz(3) core sampler modified to accommo- 
date a sample can 34in deep with a volume of 45 cucm. 
Volume weight samples were taken in sets of nine at each 3- 
in-depth interval between the original soil surface and 12 in 
depth. This procedure was followed for that region beneath 
the track center line and for those at 6, 12, and 18 ins from 
the center line. The 18-in position was omitted for that treat- 
ment where only two passes of the tire were applied. 

The volume-weight data revealed that when the values for 
all depths were averaged together, the region of maximum 
volume weights for each treatment was beneath the track cen- 
ter line. These average volume weights decreased in magni- 
tude from the center line out to various distances to a maxi- 
mum of 18 in depending on the treatment, though no appreci- 
able decrease was noted beyond a distance of 12 ins. Concur- 
rently the data for individual depths showed only erratic in- 
creases and decreases in volume weight between the 12- and 
18-in positions, indicating that no consistent measurable dis- 
turbance had occurred in that region. 

For the purpose of further comparisons the vo'ume 
weights of the 12- and 18-in positions were averaged tog: ther 
at each depth for each treatment, and the resulting v.lues 
were assumed to represent initial untreated volume weihts. 
Where no samples were taken at 18 ins the values for th: 12- 
in position alone were used. The untreated volume we  ghts 
thus determined were compared statistically depth for depth 
with the treated volume weights beneath the track center line 
and with those Gins therefrom. These data are show: in 
Table 1. Statistical F values(8) revealed that the zor- of 
maximum disturbance was in all treatments beneath the | «ack 
center line and in no case could reliable indications of .om- 
paction be found 6 ins horizontally from the center line. The 
analyses further showed that in the three treatments w here 
10 and 20 passes of the tire were imposed the soil was ©om- 
pacted at the 6- and 9-in depths. Where two passes vere 
imposed compaction could be noted at the 6-in depth «aly. 
In no treatment could a reliable indication of compactic. be 
found at the 3-in depth, and where the draft and numbc: of 
tire passes were at a maximum, an apparent loosening o: the 
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soil occurred at that depth. The tendency to loosen under the 
high-draft treatments appeared to increase as the depth of tire 
penetration increased. 

The experimental procedure employed did not yield any 
detailed information on the pressure pattern existing beneath 
the track. The arch pattern described by Nichols(4) was not 
apparent and could not have become so unless the sample size 
particularly at the more remote positions had been increased, 
and unless the spacing between positions had been reduced. 


Laboratory Tests. Laboratory tests were performed to de- 
termine the relationship between moisture content in Davidson 
loam and its compactibility. The equipment used was the 
same as that used normally by dam and highway engineers 
to determine soil moisture-density relations, and essentially 
met ‘he specifications required for performance of the Proctor 
(6) compaction procedure. 


TABLE 1 Track Depths and Volume-Weight Changes in 
Davidson Loam for Four Tractor Tire Treatments 


Tr: atment Track Sample Untreated Treated volume 
No. lire Draft, depth, depth, volume weightbeneath F 
pass-s Ibs/wheel in in weight, trackcenter, values 
g/cu cm g/cu cm 

3 1.799 1.833 4.037 
20 229 0.625 6 1.782 1.818 5.234* 
9 1.764 1.834 7.551* 

12 1.783 1.785 0.000 
3 1.873 1.827 15.844t 
20 1,407 2.625 6 1.824 1.875 15.841} 
9 1.786 1.838 8.300¢ 

12 1.788 1.789 2.191 

3 1.845 1.833 0.390 
10 1,407 2.125 6 1.793 1.840 11.379f 
9 1.757 1.799 9.531t 

12 1.734 1.748 0.613 

1.828 1.864 4.318 
2 1,407 1.625 6 1.786 1.817 5.753* 

9 1.707 1.736 2.977 

12 1.745 1.758 0.341 


* Less than five per cent probability exists that values of untreated 
and treated volume weights represent soil regions of equal mean volume 
weight. 

+ Less than one per cent probability exists that values of untreated 
and treated volume weights represent soil regions of equal mean volume 
weight. 


The Proctor procedure was modified somewhat in the man- 
ner of Free and co-workers(1) to conform as nearly as possible 
with conditions imposed in the bin tests. This involved mainly 
an adjustment of the compactive efforts applied so as to pro- 
duce a volume weight range of sufficient width to include the 
untreated and treated volume weights of the bin tests. Maxi- 
mum and minimum compactive efforts were effected by vary- 
ing the number of blows and the height from which the com- 
pacting rammer was dropped (Fig. 1). 


The equivalent of 41b of dry soil was used throughout 
the tests. This weight of soil was packed in three layers of 
equal weight in a standard cylinder. The number of blows 
and the height from which the rammer was dropped remained 
the same for each layer. This operation was repeated at vari- 
ous soil moisture contents ranging approximately from 1.5 to 
19.0 per cent of the dry weight. Before each packing opera- 
tion the soil was screened through a square mesh sieve having 
¥Y4-in openings. After each operation the cylinder collar was 
removed and soil in excess of the cylinder volume was struck 
off. Volume-weight determination was made by correcting 
the weight of the soil in the cylinder for moisture content and 
divicing the result by the cylinder volume. 


‘Vhe moisture-volume weight relationships established by 
this procedure for the two compactive efforts are shown in 
Fig. 1. The lowest values of volume weight for each compac- 
tive effort were found to occur in the vicinity of 4.5 per cent 
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moisture content. To the left of that point decreases in mois- 
ture content resulted in corresponding increases in volume 
weight, probably because of lessened soil cohesion. Above 4.5 
per cent moisture point, however, the lubricating effect of wa- 
ter became increasingly pronounced and volume weights in- 
creased to peak values which occurred in the approximate 
range of 11.0 to 15.0 per cent moisture. Beyond these peaks 
volume weights decreased with an increase in water-filled pore 
space. 

The laboratory procedure was not strictly comparable with 
bin compaction for the reason that it dealt with a confined 
soil of known weight. Field soils are relatively unconfined and 
the weight of soil affected by a given compactive effort cannot 
be said to remain constant throughout a given moisture 
range. The results of the investigation, however, do give a 
picture of the basic behavior of Davidson loam when com- 
pacted and indicate the probable moisture range within which 
compaction by the tractor loadings used in the bin studies was 
apt to be greatest. 


CONCLUSIONS 


Laboratory results indicate a probability that maximum 
compaction in Davidson loam from tractor usage occurs 
somewhere in the range of 11.0 to 15.0 per cent moisture con- 
tent. Bin tests show that annual tractor use in itself is capable 
of compacting that soil to a depth of 9 in, or below the reach 
of normal loosening operations, when moisture content is near 
the optimum for plowing. Hence the farm tractor may be 
regarded as a potential contributing factor in the formation 
of subsurface hardpans. A need is indicated for further study 
to determine the compactive effects of tractors on other agri- 
cultural soils of various textural and structural properties at 
different moisture contents. 
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ASAE Officers for 1950-51 


As A result of the regular annual election of officers of the American 
Society of Agricultural Engineers conducted during February and 
March by letter ballot of corporate members of the Society, the follow- 
ing have been elected and will take office at the close of the Society's 
annual meeting to be held in Washington, D.C., June 19 to 21: 


President—F. C. Fenton, head, agricultural engineering department, 
Kansas State College, Manhattan. 


Councilors (3-year term each)—W. D. Hemker, agricultural engi- 
neer, industry sales dept., Westinghouse Electric Corp., East Pittsburgh, 
Pa., and R. C. Hay, associate professor of agricultural engineering, Uni- 
verysity of Illinois, Urbana. 


The new Council of the Society for the year 1950-51 will include 
the above-named officers, together with the following: A. J. Schwantes 
and Frank J. Zink, past-presidents; C. J. Scranton, D. G. Carter, K. W. 
Anderson, and F. A. Kummer, councilors. 


The newly elected Nominating Committee of the Society consists of 
D. C. Heitshu (chairman), H. T. Barr, and E. W. Schroeder. 


Members of the Society are invited to send any member of the 
Nominating Committee such suggestions as they may have for nominees 
for the election of officers of the Society in the next annual election of 
officers, to be held early in 1951. It is desirable that such suggestions 
reach the Nominating Committee on or before June 1, 1950. 


Rasmussen Pacific Coast Section Chairman 


LARENCE T. RASMUSSEN, chief engineer, John Deere Killefer Co., 

Los Angeles, was elected chairman of the Pacific Coast Section 
of the American Society of Agricultural Engineers at the business session 
of its meeting held last month at Logan and Salt Lake City, Utah. He 
succeeds George D. Clyde, chief, division of irrigation, Soil Conserva- 
tion Service, USDA. Thor W. Christensen, assistant to the manager, 
rural electric sales, Pacific Gas and Electric Co., was elected the new 
vice-chairman of the Section, having served as a member of the executive 
committee during the past year. Walter W. Weir, drainage engineer, 
University of California, was reelected secretary-treasurer, an office he 
has held continuously since 1929, except for one year when he served 
as chairman of the Section. ; 

The first day's sessions of the meeting where held in the Engineer- 
ing Building on the campus of Utah State Agricultural College at 
Logan. The forenoon program, under the general topic ‘Soil and Water 
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A.S.A.E. Meetings Calendar 


April 7 and 8—Mrp-CEeNtRAL SECTION, University of N. 
braska, Lincoln 


April 14 and 15 — SouTHWEsT SECTION, Louisiana State Un:- 
versity, Baton Rouge 


April 21 and 22 — Vireinia SECTION, Hotel Roanoke, Roanok-, 
Va. 


June 19-21— ANNUAL MEETING, Hotel Statler, Washington 
D.C. 


October 19 and 20 — Paciric NorTHWEST SECTION, Yakim. 
Wash. 


December 18-20 — WINTER MEETING, The Stevens, Chicago, 
Ill. 


— 


Management” with Cleve H. Milligan, USAC, presiding, opened with 
a review of research in western irrigation agriculture by George D. 
Clyde. Other speakers at the session included Geo. B. Bradshaw, drain- 
age engineer, SCS, on drainage of irrigated lands; Charles R. Maier- 
hofer, drainage engineer, Bureau of Reclamation, USDI, on drainage 
activities of the Bureau; J. R. Benson, also of the Bureau of Reclama- 
tion, on canal lining research, and R. C. Reeve, drainage engineer, Re- 
gional Salinity Laboratory, USDA, on a comparison of field methods 
with laboratory core method for determining soil permeability. 

The formal program for the afternoon of the first day, with Joseph 
Coulan, USAC presiding, included two papers, one by D. A. Basset, 
USDA agricultural engineer, on the open shed compared to the stanchion 
barn for housing dairy cattle in northern Utah, and the other by Dr. 
L. W. Naubauer, University of California agricultural engineer, on the 
adobe brick construction. The remainder of the afternoon period was 
devoted to most interesting demonstrations of a motion transformer and a 
soil-coring machine, both developed in the USAC engineering laboratory. 

The annual Pacific Coast Section dinner was held the evening of the 
first day, and was sponsored by the Utah Student Branch of ASAE, with 
Milton C. Christensen, student branch president, in charge of the ar- 
rangements. Bruce H. Anderson, USAC senior student, served as master 
of ceremonies. Introduced by George D. Clyde, the speaker of the eve- 
ning, Roy Bainer, head, division of agricultural engineering, University 
of California, gave a most interesting and entertaining illustrated talk 
on his one-man agricultural engineering mission to Japan last year at 
the request of the U.S. Army. (Continued on page 186) 
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Another place of interest to agricultural engineers attending the 1950 annual meeting of the American Society of Agricultural Engineers, to be }:ld in 


Washington, D. C., June 19 to 21, is shown in this view from the a oo campus of the University of Maryland at College Park, 15 miles from 
ashington 
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0 Men and Machines That Help Maintain International Harvester Leadership 


Carload 
cuts shipping costs 
by boosting flatcar capacity | / 3 
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» 
International Harvester Builds McCormick Farm Equipment and Farmall Tractors... gz 


Motor Trucks... - Spiga Cramer Tractors and Power Units .. £23, Refrigerators and Freezers... Ue 


ing research 


New crosswise loading makes it possible to ship 16 Farmall Cub tractors 
on a flatcar that used to carry only a dozen. The scale miniature tractors 
on the model flatcar illustrate conventional loading (at right, below) and 
the new crosswise method (at left, below) that reduces shipping charges 
by increasing flatcar capacity one third. 


Using a template, like the model in the hands of this IH researcher, 
two men position tractor wheel blocks before loading. Overhead cranes 
then quickly lower the tractors into place. It’s no longer necessary for 
acrobatic loaders to crawl around and under closely packed tractors to 
block the wheels. Fewer men load more tractors. Because trac- 
tors loaded crosswise don’t roll when trains make sudden stops 
or switch cars, there is less chance of damage in shipment. 


Teamwork between the 250 technicians at IH Manufactur- 
ing Research and product engineers and production men in IH 
factories puts more tractors on a flatcar ... more quality into 
countless parts and assemblies ...more value into machines 
wearing the IH trade mark. Their refusal to “let well enough 
alone” helps to keep International Harvester at the head of 
the farm equipment parade. 


INTERNATIONAL HARVESTER 


Chicago 1, Illinois 
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NEWS SECTION (Continued from page 184) 


The second day's session was held at the Newhouse Hotel in Salt 
Lake City. The forenoon program, with J. E. Christiansen, dean, school 
of engineering, USAC, presiding, was devoted to the general topic of 
problems in irrigation. W. D. Kridtlle, SCS irrigation engineer, opened 
the program with a paper on the consumptive use of water. He was 
followed by Joel Fletcher, an SCS soil scientist, on infiltration character- 
istics of slick spot areas, and Geo. A. Lawrence, SCS irrigation engineer, 
on technical irrigation guides to soil and water management. The final 
number on this program was a paper on sprinkler irrigation by Allan 
McCulloch, engineer, Farm Improvement Co. of Denver. 

The afternoon program with Bertis L. Embry, USAC, presiding, in- 
cluded two formal papers, one on alfalfa seed threshing studies by Roy 
Bainer and the other on sugar beet harvesting machinery by Bion Tol- 
man, general agricultural superintendent of the Utah-Idaho Sugar Co. 
The meeting closed with the section business session. 

The meeting was rated one of the best held in the history of the 
Pacific Coast Section. The registered attendance was close to 125, a 
large percentage of which were non-members of ASAE from inter- 
mountain states. 


Open House for ASAE Members 
Enroute to Washington 


 liceo Virginia Section of ASAE and the agricultural engineering de- 
partment of Virginia Polytechnic Institute, Blacksburg, will keep 
open house, Saturday, June 17, to all ASAE members and others enroute 
to Washington, D.C., to attend the Society's annual meeting, June 19 
to 21, 

Persons traveling highway routes that take them near Blacksburg 
will find that city a convenient stopover point, as it is a comfortable 
day’s drive from there to Washington. The agricultural engineering 
building on the VPI campus will be open all day, June 17, and six 
members of the department — V. H. Baker, U. F. Earp, M. H. Kirk- 
patrick, G. D. Kite, McNeil Marshall, J. A. Waller, Jr. — will welcome 
visitors and will also be glad to be of any possible service, such as 
procuring overnight accommodations or travel information. 


Washington Section Sponsors ‘Ladies’ Night” 


HE Washington (D.C.) Section of the American Society of Agri- 

cultural Engineers has in recent years devoted one of its meetings 
each year to a ‘Ladies’ Night’. The latest one was held March 3 with 
an attendance of 150 members, their wives, and friends. The program 
for the meeting included a motion picture on the subject “Unusual 
Studies of Nature’, presented by Frank H. LaMaster of the Rural Elec- 
trification Administration. The principal feature of the program was a 
talk by L. F. Livingston, manager, Extension Division, E. I. duPont de 
Nemours & Company, on the latest developments in plastics and various 
chemical advancements relating thereto. 


Fred Warner Elected ASAE Life Member 


N VIEW of the fact that he has met the qualifications for Life 
Member in the American Society of Agricultural Engineers, the 
Council of the Society has elected Fred L. Warner, for many years a 
sales engineer of the Ewart Works of Link-Belt Company, and now 
retired, to the grade of Life Member. This stautus of Life Member 
becomes effective at the end of the current calendar year. 


This picture is the artist’s conception of the new agricultural engineering building now under construction on the campus of Clemson Agric: ‘tural 


Personals of A.S.A.E. Members 


Fred M. Crawford recently resigned from his position in the agri- 
cultural engineering department at the University of Illinois to «ct up 
a retail sales agency in Woodstock, Ill. At the University he was assis- 
tant professor of rural electrification research. 


Donald E. Jewell has resigned as assistant professor of agric. ‘tural 
engineering, University of Wyoming, to accept appointment as as. ‘stant 
professor. of agricultural engineering, and head of the farm serv. = de. 
partment, Oregon State College, Corvallis. 


Russell I. Lunney, a new ASAE member, and recently holding the 
position of agricultural engineer at the Dominion Experimental © :ation 
at Lethbridge, Alta, Canada, is now employed as sales and design engi- 
neer for the Sprinkler Irrigation and Equipment Co., Ltd., at C.lgary, 
Alta. This company is the Canadian representative, for the prc vinces 
of Alberta and Saskatchewan, for the Anderson Miller and Pusto: Mfg. 
Co., Spokane, Wash. 


Joseph A. McCurdy, formerly farm representative of the Pennsyl- 
vania Power and Light Co., Lancaster, Pa., has accepted a position in 
agricultural engineering extension in the Pennsylvania State College 
effective April 17. 


Philip A. Norton, sales manager, Wisconsin Motor Corp., was clected 
last month as the new president of the Internal-Combustion Engine Insti- 
tute, a national organization established for the advancement of this spe- 
cialized industry, the membership of which included leading manufac- 
turers of internal-combustion engines of all types. 


Arnold B. Skromme has resigned as agricultural engineer of the 
Pineapple Research Institute of Hawaii, to accept the position of assis- 
tant chief engineer with the John Deere Ottumwa Works, Ottumwa, Iowa. 


H. P. Smith, professor of agricultural engineering, Texas Agricul- 
tural Experiment Station, has been loaned to the Turkish government 
for one year. He was invited by the Economic Cooperative Administra- 
tion to join a mission to assist the Turkish Ministry of Agriculture in 
developing an immediate and long-time agricultural program in th:t 
country. Following a conference in Washington, D.C., with EC\ 
officials, the mission expected to sail from New York about March 18. 
Turkish agriculture is said to be mostly in the primitive stage with 
cotton as one of the leading crops. Smith, who has served 20 years on 
the Station's technical staff, will serve as farm machinery consultant. 


Alfred M. Thym recently resigned as associate in agricultural engi- 
neering from the University of California, to accept appointment as an 
agricultural engineer with the Soil Conservation Service, USDA. He 
will be located at New Castle, Calif., and his work will include the 
design of small dams, irrigation systems, drainage, and land-lcveling 
operations. 


Byron T. Virtue, who joined the engineering department of the 
Bearings Division, The Torrington Company, several years ago as fe- 
search and development engineer, and later promoted to the position of 
assistant chief engineer, was recently advanced to chief engineer of the 
Division. Mr. Virtue was at one time assistant professor of agric::|tutal 
engineering at Iowa State College. 
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College at Clemson, S. C. Total cost of the project will approximate $250,000, and the new structure, which is expected to be ready for occ: 0ancy 
by September, will house the research and teaching activity of the agricultural engineering teaching staff, and provide classroom and labc atory 
space as well as administrative offices. The building will be T-shaped in plan, part one story and part two-story construction with flat roof, and 


will have approximately 30,000 square feet of floor space 
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@ When Ben M. Trout, Tracy, Minnesota, 
hitches his 32-HP Diesel D2 to the pair of 
15-foot single-action disk harrows, big things 
begin to happen, profit-wise! 

First off, his D2 scampers along at third 
speed to disk a 40-acre field in only 4% hours. 
It took his former gasoline tractor and a horse 
quartet more than a big day—to do as much, 
as well. 

Next, his D2 does this work on less than 
30¢ worth of Diesel fuel per hour. Mr. Trout 
commonly shelled out over 90¢ per hour for 
fuel and feed for his pre-D2 power. 

Next, his D2’s broad tracks do no harmful 
soil-packing to reduce yield or induce erosion. 
And the big bonus of drawbar pull, assured 
by positive traction (teamed with the heavy- 
duty Diesel power to useit) means comparable 
speed and economy—on many another key job. 


CATERP. 


ADERS ° 
DIESEL ENGINES ° TRACTORS ° MOTOR GR 


“Caterpillar” has held the price line so well 
that a D2 needs only a year or so to save, on 
operating expense alone, its price difference 
over a conventional 4-plow spark-ignition 
tractor. Besides that, the D2 can accom- 
plish more and better work, day for day. 

An Agricultural Engineer needs no slide- 
rule to figure what the D2 means to farmers 
who efficiently employ its versatile power, 
through the years it’s built to work! 


CATERPILLAR TRACTOR CO., PEORIA, ILL. 


“Farm-Fitting Diesel Features” 
is the title of a new “Caterpillar” 
booklet that shows why this 
power suits the needs of today’s 
Agriculture. Request Ag 11-920 
so your copy can be sent to you. 


EARTHMOVING EQUIPMENT 


ey 
‘i — 4 far 
; ee ee WOR ne SE Cees hy 
aonb, = © Be ae * sey ee Al eee eet Se 
ities ee Sei Be goec = ne AVS aS yt 
a SS Se ae et rad Db es bes et ee See Ps 
: el ae ae ride! ee er es a ey ee ae ae : - 
: i Sp eG 71". or ea oe a Setters: = Fe he’ 
Le EE eS Joo oa : ae : 
Le Oe “ $ eR 
eee ereeeeeeeeeeeeeeeeeeee reer ee cece cece ence eee 
|| ae - 
4 | . 
et ‘ : fs 
——— ; ‘ 
> 
a | : 
x * be ¥ ¥ + 
Pe te ae 
Be Se aie 
HI ee n 
OUR IS BMS 
Oh ll a ‘aa D Uw Cc I 
: fF. eRe 
ae 4 
and a 
es 4 
mas Costly 
« be 
| he ---as PR ? | 
a 
eS | 
i 
t fi ’ ; 
4 ’ > i 
yA se ae i 
4 “ — } 
a —_ ~ 
ae ae | 
ee * 3 Ae ‘A 
ee 7 a ; 
- capanemn a i: ' 
ee eee i 
the | ie z ei laees ; — 
— ; Ee ade sa oN Sea i) «2 eer Be ards t's ‘ae = ; 
S fe- - —— ‘ ¥ wre ic = it, Ce, ————— 
oo | ee - Yoo r ders ies ee Ce en ee : 
ae o— Lae ci peel be Sine p RS caer ; : ¢ es ee pen ; 
the | i! a eee __ = Be te eee oe Re oes 
. oe 2 ae es —_ = OR EA eee ieee eee PE se eee ' 
tural 5 ae ae So Ct i ool See SERINE 0s staan a ee ee 
: ee — aN 7. hee 4a aaa S spied foe Sree vere tg ea pad Can eee i 
Pty - PY caret a yg * - =a Tong ce tate Boye eatie Vat Pee ites eh dag. (oy eae ‘a Sr Cur a ARs t H 
ee ieee ao sed led r™ 4 og ea SS he a ae ais ga emer) : , ae Biter ' 
a S58 2 re gMtreeg ol : Se ee a eR oa eee ee Sa a Se | 
a a base so ~ oe r ELS penamigge ce rer resseyr oat LR Se ed Sah } 
& poke — a Pees iis = Pay \ eo PG eis caer Be \) ‘ \\ ch et ae = i 
ee CCC a ~~ /.,. ale en 4) ee ee sie Te Gi, ty ote Ox es Wh eis Ce Ne oe | 
ge Sa ae ee Ba ae ae: 3 pe ecient | Leper Wee oe ae oc: cae a ec j 
ee = ig: tte ie re a > PS ee oS Sata gate ia se ge eS ey Ses eS Re es Se ao nae Sa oe : i 
=. 2 agement ae a a ee A oe es ee OP np aa “tee re i 
- bes Pipa an ee ‘eo ee et) eee ee rege AS : an et wl . me SY i 
—“, En webs a ~~ Magi Be. 7 - oy " 7 Oe apes q ce a Ns ‘aa ‘ig EMS fe pene fie ess eee : eon y. i 
Roe anita Bae ne Se eS ea ar a fen, be ie: ae cae Fa SO aaa & . E ma t 
boil [Sa ag ee Se Os - - ne age b Fey Sein MONEE er aes ts ee oe ; eS ie ] 
al ht ee a ae 4 7 E lg ay el a. sre eee Wee gh cee PS a 
oo cal am Ae RS Sg Se em be i ee ae BON ee oe ee 3 re : 
° i ee Bates stg So. a ee SO ae Ta he wee . hp eres 2 Pe a : % ae ; i 
a ‘2% ge Se ait Pie ae : ee a i, eee Ber eee dg . pe eae pe ee i ; Be | 
Pies of RR, Ce ie ‘lg = Aig ts. ig a _, ite Pee gs St o ee oy eS = ay i 
. oe aes ie Yt eee” ei : gal eae = gia ee «beige ey i. ae ; igetie i 
P a. 2 a oe ONS cay "ian “sae Pt J’. ae earn a! oo ge : i Cs Ae i 
a fe eee Se Oe ee she a TT es eee, are ee eee ee es 
“eo Spe A maa tI MS ge 3s a Sei a ee SG ene 
ee SS or eee , a Fe ny ee hs, get 
a re” £ Soa tae. = -  ) Lae “f oa ah eA Stree: See SS poe Tata eee Eras aan Ge i : 
eS, f= ~s a >) ieee ae i ae are 
> "3 ast y Cee: ae Saat LL Om ee a aa ee aS ae ee SE ae Be ree ee Was : Bug A Ny i 
3 figs og _ Se aire 6 ' ae, Sap ee ee, asa > ae Se ee ee bt a rs ‘ies SE obi i oe : ¥ i 
a wees oe “ene ~ a ne on Bite ile ee ton —) r ts tee Ree ie ee : t eine j 
poe ena ate : i cit ae ee ‘ : a ) 
4 a . og eee: yar es . 2 * at yes . | 
ae ee i.e ON te i 
ad : Paes a 2 ee in | 
: ae ” aad Pe ee ; of 
4 -_ cok. Es me ‘be eal . ae ees, | 
; = : ©, : ae 3 | 
. 3 : Sa. x i ee eS if | 
ural _ +4 <—oe°: ee a 
uncy — 4 a : ie EAS es i 
* - b t e aa + ak ee ee a ya ie ee ia. ee ee . - 5 : 
and — seo Fy eel SR Si * ly OE eg ee ee sala a i Se, eg : : 
ang Oe i ie ? hoc? Mee ao ates, os ae Ea {Cee a wee ae oe : 
a Be: > as ees a aa ie. Seer aa es nit ny to A.; yes FY ee ar ae ——. , ——an Mead ae ban ay ~ 
‘ “<* PNT J iS le ae a ee a, ae cae : eee Fae z 7 an a 5 | 
eS ~ Oe, eee > RE ge > ct ‘ ei. eae | 
i. a - ie ca ee hy fe i ek Teds Se ae ae oe) NN sia ae . | 
a Oa eee 2 = “< “a a | 
ee ‘ a Ra: 42° an — ae ae. ’ et i So Oe He 7 F 
: +i > ae a ee ae lita Sa 
=: >. aa eee oS . +# eA ay ae — >". boa — “y - 
AGRICULTURAL E ; a ae a" ie ae i 
7 NGINEERING f ;, kee | 
or A a boa 4 a 
pril 1950 
= 187 | 
_ 
5 ee oes | 
: ea es 1a 
oie ‘ BOS a ats ij arn iets al ae f 
> cS ae etiee RS mes 9 | 
So Cae + ee i. je es gas j j 
i. -?.? eb a: See as foc. eee. ag Po aes i i 
ee Pe ep, secure: eres had ca i . ee aad 
Be. | WONG ne yee hee 2 Ol 2 5 i =. RA 2! maa IT he 


Power Transmission Problems 


SOLVED SIMPLY 
with 7 () Lj) Flexible Shafts 


a ae _— —_—— se penne onal 

Side Delivery Rake : 
@ y= made by B. F. AVERY SONS CO. 
Louisville, Kentucky 


© STOW FLEXIBLE SHAFTS simplify 
intricate power transmission prob- 
lems by eliminating complex gear- 
ing with its close tolerance and 
alignment difficulties. 


® STOW FLEXIBLE SHAFTS provide 
savings . . . increase design effi- 
ciency and eliminate hazards of 
exposed shaft assemblies. 


© WRITE TODAY FOR YOUR COPY 
of STOW'S NEW BOOK on FLEXI- 
BLE SHAFTING (included in Sweet's 
1950 File for Production Designers). 


LEARN HOW STOW FLEXIBLE 
SHAFTS HAVE BEEN SOLVING 
POWER TRANSMISSION PROB- 
LEMS SINCE 1875. 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering inte: ost, 
whether of federal or state agencies or of manufacturing and s»ry- 
ice organizations. This may include announcements of new p-oj- 
ects, concise progress reports giving new end timely data, te. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, }. ich. 


———— 
—=—= 


USDA NOTES ON CORN STORAGE, INSECT TRap 
CONFERENCE AND FERTILIZER DISTRIBUTOR 


Shelled Corn Storage Studies. At the request of the Co \modity 
Credit Corporation, the Division of Farm Buildings and Rural {ousing 
(BPISAE) is cooperating with BEPQ and the Grain Branch, | MA, in 
studies to determine changes occurring in the condition of she! <d com 
stored in bins of more than 3,000-bu capacity. Of the thousands of bins 
bought by CCC in 1949 under the expanded storage prograr, many 
range in capacity from 3,200 to 61,000 bu. There is no inform. tion on 
how well grain will keep when stored in these large bulks wit! out the 
moving practiced in commercial elevators. Five areas in five griin belt 
states, representing major differences in climatic conditions, have been 
selected for studies on the handling and conditioning of shelled corn. 


Insect Light Trap Conference: As European corn borer damage to 
high-value sweet corn and seed corn crops mounts, teams of ‘esearch 
workers in public service agencies and industry are attacking the pest 
on all fronts. A relatively new weapon, the light trap, tried out last 
year in Indiana and Iowa, is exciting much interest among equipment 
manufacturers and farmers. The idea is that fluorescent lamps, radiating 
in the near ultraviolet or “black light’’ range, attract female corn borer 
moths, and electric grids below the lamps kill them before each has a 
chance to lay her 300 to 400 eggs. This principle was under thorough 
discussion at an all-day conference at the U.S. Department of Agricul- 
ture in Washington, January 27, when over 50 guests of the Farm § 
Electrification Division heard reports of the experimental work and 
thrashed over problems being met in trying to develop safe, effective, 
and practical light traps. 


New Fertilizer Testing Distributor. To facilitate the application of 
a wide range of rates and ratios of fertilizer, including radioactive 
phosphate, agricultural engineers of the farm machinery division 
USDA, in cooperation with the Texas Agricultural Experiment Station 
have developed an experimental fertilizer hopper in which the three 
elements of a complete fertilizer placed separately, can be mixed in 
various proportions and applied to the soil tool. The equipment can be 
used for preplanting applications or for side-dressing established crops, 
as well as for planting and fertilizing simultaneously. The new hopper 
has been adapted to a combination fertilizer drill, providing means for 
placing the fertilizer in numerous positions in relation to the seed being 
drilled. 

The development of this and other suitable experimental fertilizer 
equipment has contributed markedly to the progress of fertilizer re- 
search, overcoming many disadvantages of hand application of small 
amounts of fertilizer to experimental plots. With precision machines of 
flexible application, an individual research worker can make or super 
vise more treatments and tests per season, plant and fertilize his plots 
simultaneously, and achieve greater uniformity in fertilizer placement. 


PM ITU 


PROFESSIONAL DIRECTORY 


LC CU 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Des: 1, 

Farm Architectural Service, Work Simplification Stuc s, 

Product Application Engineering, Management, Soil Surv:ys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. 


Ve, 


Tel. Sta e 2601 
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FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 
Frank J. Zink Earl D. Ander: n 
W. Floyd Keepers Wendell C. De »n 


Development - Design - Research - Markets - Public R ations 
Boarp oF TRADE BLDG., CHICAGO 4, ILLINOIS * ¢ Tel. HArrisc 17-0122 
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RATES: Announcements under the heading ‘‘Professional Direc >ry" in 
AGRICULTURAL ENGINEERING will be inserted at the fia’ rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. member. Mini- 
mum charge, four-line basis. Uniform style setup. Copy rust be 
received by first of month of publication. 
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-| FARMERS STEP UP PROFITS 
WITH “ON THE FARM” STORAGE 


os : | 2. Sturdy, strong, fire-safe Quonsets enable farmers to 
me 2 Your ma take advantage of Government Price Support Program 
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tation oe on their own farms. Store your grain safely in Quon- 
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In the off season, Quonsets are ideal for equipment 
storage, general storage or for animal shelters! These 
wind-proof, fire-resistant, all-steel buildings provide 
maximum protection. Durable Quonsets require far 
less maintenance than most farm buildings. 


| | 4 See your dealer Today / 
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SHOW HOW TO MAKE YOUR 


GALVANIZED 


ROOFING AND SIDING 


LAST LONGER 


You'll find these helpful Manuals 
“worth their weight in gold” to you 
...in getting the longest service at 
lowest cost from your galvanized 
roofing and siding. Fully illustrated 
-.. with practical, non-technical expla- 
nations. No cost or obligation, as 
this is a free service to farmers by 
the American Zinc Institute. Just send 
coupon below...and remember— 


ONLY 


GIVE THE 


PLUS THE RUST 


Time Proves galvanized sheets stay 
stronger longer. So for long-time, low- 
cost service, choose galvanized roof- 
ing and siding—strong... fire-and- 
storm-proof...economical...‘‘Sealed 
in Zinc” against rust! 


HEAVIER COATINGS = LONGER LIFE 


“Seal of Quality” galvanized 

sheets carry an extra heavy 

zine cooting...2 oz. per 

sq. ft. Lasts a lifetime. No 

rusting. No upkeep expense. 

The Super Sheet for Super 
Service 


Dept. 2602 


American Zinc Institute 

35 East Wacker Drive, Chicago 1, Illinois 
Send me Manuals checked below, without 
cost or obligation. i 

Oo ne pair Manual on Galvanized Roofing and 

© Facts about Galvanized Sheets 

O Use of Metallic Zinc Paint to Protect 
Metal Surfaces 

Nam 

Address or R.F.D. 


OT SS 


| 


"4 


GALVANIZED SHEETS 
STRENGTH OF STEEL 
PROTECTION OF ZINC 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Socicty are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


=—_—= 


Barlow, Joseph H.—Student, Virginia Polytechnic Institute, Blacks. 
burg, Va. (Mail) Box 3172, Virginia Tech. Station 

Benfield, Phillip L.—Assistant in agricultural engineering, Univer. 
sity of Illinois, Urbana, IIl. 

Bergren, Harley E.—Field engineer, Gates Rubber Co. (Mai!) 1466 
W. Fourth St., Davenport, Iowa 

Bhattacharjee, B. K.—Student, Allahabad Agricultural Iostitute. 
(Mail) 34 East Canal West Road, Calcutta-4, India 

Blaney, Harry F.—Senior irrigation engineer (research), Division of 
Irrigation & Water Conservation, Soil Conservation Service, USDA. 
(Mail) 1509 Post Office Bldg., Los Angeles 12, Calif. 

Boynton, Fred W.—Assistant product manager, Reynolds Met:ls Co,, 
Aluminum Div., South Third St., Louisville, Ky. 

Bradshaw, George B.—Irrigation engineer, Soil Conservation Service, 
USDA. (Mail) P. O. Box 158, Imperial, Calif. 

Breeding, G. R.—Student, Virginia Polytechnic Institute, Blacks. 
burg, Va. (Mail) Box 3525, Virginia Tech. Station 

Burton, Waverly M.—Student, Virginia Polytechnic Institute, Blacks. 
burg, Va. (Mail) Box 5219, Virginia Tech. Station 

Chambliss, Campbell G.—Assistant agricultural engineer, Virginia 
Agricultural Experiment Station. (Mail) Box 99, Blacksburg, Va. 

Christensen, Thomas H.—Student, Virginia Polytechnic Institute, 
Blacksburg, Va. (Mail) Box 5176, Virginia Tech. Station 

Cole, James M.—Cole Lumber Co. (Mail) Box 17, Chilhowie, Va. 

Dolinger, John R.—Student, Virginia Polytechnic Institute. (Mail) 
Box 61, Chilhowie, Va. 

Donnan, William W.—Civil engineer, Soil Conservation Service 
(research), USDA. (Mail) 1509 Post Office Bldg., Los Angeles, Calif. 

Dunlap, Walter M.—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box 3406, Virginia Tech. Station 

Feuerstein, Martin—Field representative, Louden Machinery Co, 
(Mail) Box 204, Frankline, N. H. 

Funderburg, J. Mark—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box A-352, Virginia Tech. Station 

Gaultney, W. L.—Instructor, Consolidated School Corp. of Ferdi- 
nand & Ferdinand Twp. (Mail) 601 Fourth St., Huntingburg, Ind. 

Gaunt, Clifton P.—District manager, American Fruit Growers, Inc. 
(Mail) 2202 Berkeley Ave., Roanoke, Va. 

Grab, Eugene G.—Agricultural engineer, (BPISAE), USDA. (Mail) 
415 Harrisburg St., Gettysburg, Pa. 

Harrison, T. C., Jr—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box A-555, Virginia Tech. Station 

Hastings, Hodges M., Jr.—Student, Virginia Polytechnic Institute, 
Blacksburg, Va. (Mail) Box 4875, Virginia Tech. Station 

Higgins, Joseph D.—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box 3729, Virginia Tech. Station 

Horne, Jaul J—Dealer, Paul Horne Implement Co., Martin, Tenn. 

Humphreys, Rex T.—Instructor and junior agricultural engineer, 
University of Arkansas. (Mail) R R 4, Experiment Station, Batesville, Ark. 

Johnson, LaVerne F.—Agricultural engineer (BPISAE), USDA. 
(Mail) Agricultural Engineering Bldg., Purdue University, Lafayette, Ind. 

Jones, A. E.—Assistant chief in charge of operations, Soil Conser- 
vation Service, USDA. (Mail) 4235 South Four-Mile Run Dr., Barcroft 
Apt. No. 1, Arlington, Va. 

Kirk, W. C.—Director, farm mechanics department, Olds School of 
Agriculture. (Mail) Olds, Alta., Canada 

Kittridge, Malcolm R.—Draftsman, John Deere Harvester Works. 
(Mail) 1916 Sixth Ave., Moline, Ill. 

Lambert, Andrew ].—Student, Virginia Polytechnic Institute, 3lacks- 
burg, Va. (Mail) Box 4527, Virginia Tech Station 

Langdon, J. E-—Student engineer, J. I. Case Co. (Mail) 1847 Mead 
St., Racine, Wis. 

Mahood, H. E.—Agricultural engineer, Saskatchewan Dept. 0° Agti- 
culture, Conservation & Development Branch, King Edward Hotel, 
Saskatoon, Sask., Canada 

Martin, William G.—Sales enigneer, Louden Machinery Co. | Mail) 
Conway, N. H. 

Matthews, Floyd V.—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box 4299, Virginia Tech. Station 

McAllister, Hector G.—Service manager, Romy Hammes Tractor 
Sales, Inc. (Mail) 255 W. Mulberry St., Kankakee, III. 

(Continued on page 192) 
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Published by the Ethyl Corporation to help promote the = : 


most efficent type of farm power. wy gr  @ Fe » v4 Seem <em 
a | ES) tractor} company Gia 
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ck: who's Who in Tractor Sales . . . 


ve- & Jim Purvis, Ford Tractor and Dearborn 
Farm Equipment Dealer at Mattoon, IIli- 
nois, is a graduate of Purdue—where he was 
tute. on All-American football player in 1931. 
aa Because Jim was raised on a farm and at 
DA. & one time managed a 60,000-acre ranch in 
Co. Arizona, he is well acquainted with farmers’ 
problems. Farmers meet in his modern sales 
and service building to talk about farming, 
ks. [§ tractors and football. 
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a | “IT push high compression every 


Ind. 
nser- 


ve | chance I get,” 


al of 

orks. says Jim Purvis, Ford Tractor and Ford tractors squeeze more power out of every 
acks- J Dearborn Farm Equipment Dealer gallon of gasoline. I also point out that gasoline- 
Mead fl of Mattoon, Illinois operated tractors give faster starting, smoother 
sz | “Most farmers know that an efficient tractor idling and cleaner burning of fuel.” 

oy Tt can save them plenty of time, worry and incon- These are the reasons why more than eighty 
fail) F venience. That’s why I jump at every oppor- percent of all tractors being manufactured to- 
acks § tunity I get to talk up the advantages of high = day have high compression engines . . . and why 
actor J Compression tractors. the great majority of farmers throughout the 
192) “Tiellmy customersthat ourhighcompression country prefer and use gasoline as a tractor fuel. 
150 
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Wire and Wire Products 
and our national 
soil erosion problems 


well-planned soil conservation 

program involves (1) reloca- 
tion of fences to permit new field 
arrangements and fencing of new 
pastures (2) construction of ter- 
races, ponds, dams, flumes and 
many other structures to slow 
down run-off of excess water. Wire 
products play an important part 
in both of these operations as is 
shown below. 


U-S-S AMERICAN FENCE offers the best 
means available for keeping livestock 
under control. Livestock should be ex- 
cluded from woodlots, ponds and 
erosion scarred areas that are being 
revegetated. In pastured areas, fence 
is an important TOOL OF FARM 
PRODUCTION that enables livestock 
to harvest its own feed. 


AMERICAN WIRE FABRIC is an gxcel- 
lent reinforcement for concrete dams, 
flumes, spillways and irrigation ditches. 


TIGER BRAND WIRE ROPE is used on 
earth-moving equipment, for ——- 
tow ropes and other applications 
around the farm. 


AMERICAN ELECTRICAL WIRE AND 
CABLE is used for REA lines and offer 
a type of cable for every farm use. 
Special rubber covered cables are de- 
signed for underground use to distant 
wells and pumps. 


SEND FOR FREE BOOKLETS, “It’s Your Top Soil,” the 
Wire Rope Handbook and the Wire Fabric Manual. 


AMERICAN STEEL & WIRE COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 


TENNESSEE COAL, IRON & RAILROAD COMPANY 
BIRMINGHAM 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


soo NL ESO Stews Steet 


192 


Applicants for Membership 


(Continued from page 190) 


McClellan, Marcus E.—Chief engineer, John Deere Ottumw: Works, § 


Ottumwa, Iowa 
McCoy, E. C.—Inspector-construction engineer, Norfolk & Westem 
Railway. (Mail) 209 Chesterfield Ave., Colonial Heights, Va. 
*'McNinch, Ralph W.—Student, Virginia Polytechnic Institute (Mail) 
Box 57, R R 2, Carrollton, Ohio 


Methvin, James K.—Student, University of Tennessee. (M il) 04 
W. Main Ave., Knoxville, Tenn. 

Mize, N. W.—Advisor, Altamaha Electric Membership Co-: >erative 
Lyons, Ga. 

Moir, W. W. G.—Manager, plantation department, Amer: an Fac. 
tors, Ltd., P. O. Box 3230, Honolulu 1, Hawaii. 

Olsak, LeRoy—Rural representative, Texas Electric Service Cp. 
(Mail) Box 258, Lamesa, Tex. 

Osler, J. S.—Cultivation’ superintendent, Oahu Sugar ©>., Ltd, 
(Mail) P. O. Box 503, Waipahu, Oahu, T. H. 

Parker, Blaine F.—Box 2672, Peabody College, Nashville, Tenn. 

Patolia, M. V.—Student, Alahabad Agricultural Institute. (Mail) 
Village Simasi, P. O. Medarada, Dist. Sorath, SAURASTRA, INDIA 


Patton, Frank J., Jr.,—Trainee, John Deere Plow Co. (Mil) 440 
Greystone Rd., Charlotte 3, N.C. 


Poole, David W.—Student, Virginia Polytechnic Institute, Blacks. 
burg, Va. (Mail) Box A-466, Virginia Tech. Station 

Rainey, Marion B.—Student, Virginia Polytechnic Institute, Blacks. 
burg, Va. (Mail) Box 4941, Virginia Tech. Station 

Reed, Edwin V.—Student, Virginia Polytechnic Institute. (Mail) 808 
Ninth St., Radford, Va. 

Richardson, R. W.—Partner and development engineer, Richardson 
Mfg. Co., Cawker City, Kan. 

Roberts, Raymond L.—Student, Virginia Polytechnic Institute, Blacks. 
burg, Va. (Mail) Box 4175, Virginia Tech. Station 

Sainsbury, G. F.—Agricultural engineer, Div. Farm Bldgs. & Rural 


Housing (BPISAE), USDA. (Mail) P. O. Box 99, Wenatchee, Wash. ; 


Saul, Robert A.—Junior agricultural engineer (BPISAE), USDA. 
(Mail) Iowa State College, Ames, Iowa 

Schiele, Chester J—Shop foreman and salesman, Ferriday Farm 
Equipment Co., Ferriday, La. 

Schmidt, Joe L.—Agricultural enginzer (BPISAE), USDA. (Mail) 
Agricultural Engineering Dept., Iowa State College, Ames, Iowa 

Schwab, Delbert P.—Assistant extension agricultural engineer, Uni- 
versity of Tennessee, Knoxville, Tenn. 

Shook, Clifton A.—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) 4377, Virginia Tech. Station 

Simmons, E. R.—Student, Virginia Polytechnic Institute, Blacksburg, 
Va. (Mail) Box 4604, Virginia Tech. Station 

Taylor, Keith ].—Farmer, Conde, S. D. 

Taylor, Sandford, B.—Manager, commercial research dept., Great 
Lakes Steel Corp., Stran-Steel Division, Ecorse 29, Mich. 

Thomas, Ernest H.—Process development assistant, Pacific Chemical 
& Fertilizer Co., P. O. Box 48, Honolulu 10, T. H. 


Tucker, E. E.—Agricultural instructor, Wytheville County School 
Board, Wytheville, Va. (Mail) Box 8. 

Walker, John A.—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box 3440, Virginia Tech. Station 

Warner, Blaine R—Agricultural engineer, Farmers Home Adminis- 
tration. (Mail) 201 S. Willson, Bozeman, Mont. 

W hitehurst, Jerry R—Student, Virginia Polytechnic Institute, Blacks- 
burg, Va. (Mail) Box 5750, Virginia Tech. Station 

Young, Samuel P.—Assistant in agricultural engineering, ( aiversity 
of Illinois, Urbana, III. 
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Box 99, Blacksburg, Va. (Junior Member to Member) 
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Hunsicker, Allan R.—Senior buyer, New Holland Machi 
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lle FLEXBOARD* 


is unlike other Asbestos-Cement Boards... 


Another advantage of Flexboard—you can 
drive a nail even close to edge of sheet 
without cracking or chipping ... no drill- 
ing required! Moreover, Flexboard can be 
bent on either axis to a degree unmatched 
by any other product of its kind ...a 
great advantage where curved surfaces are 
required. 


Send for this FREE Handbook—Con- 
tains complete information about cutting 
and working Asbestos Flexboard. Draw- 
ings show how to apply it indoors or out 
. . » how to handle the joints, door and 
window openings, ceilings, and floors. 
Ask for the Flexboard Handbook. Johns- 
Manville, Box 290, New York 16, N. Y. 


Exclusive J-M manufacturing process 
makes this fireproof, rotproof building 
board so strong and tough that it can be 
lifted and handled by one man without 
cracking or breaking. You save on time 
and labor, and avoid waste. 


Smell Holes Large Holes * 


If a considerable amount of cut- 
ting is involved, we recommend 
that you use the J-M Shearing 
Jig which cuts 6 times faster than 
a hand saw. For further details JOHNS-MANVILLE 


send for the valuable Handbook 
described at left. : 
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NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers . 


Use of Nickel in Farm Equipment. The International Nickel Co. 
has recently published a brochure describing and illustrating the use of 
nickel-containing materials in tractors and farm equipment. The 32- 
page pamphlet was written by H. L. Geiger, in charge of the company's 
technical field section and development and research division. The book- 
let points out how higher mechanical perfection of parts and improve- 
ment in steel making have been made possible by utilizing the alloying 
advantages of nickel. The use of nickel alloy steels has also made it 
feasible to meet the demand for light-weight and higher-speed farm 
implements. The first half of the pamphlet is devoted to the role of 
nickel in increasing the power and efficiency of tractors through its 
use in the body or frame, engine and in the mechanical drive. Nickel 
alloy additions are made to both cast-iron and steel parts to increase 
strength, resistance to growth and oxidation, resistance to wear, and to 


give uniformity of hardness and greater response to heat-treatment. The 
second half of the pamphlet tells how seasonable farm implements have 
been improved by alloying certain steel and iron parts to increase 
strength, to reduce weight and size of implements, to increase wear re. 
sistance and to decrease tendency to rust. Copies may be obtained at 
no charge on request to the International Nickel Co., 67 Wall St., New 
York 5, N.Y. 


Diaphragm TeeJet Nozzle. The Spraying Systems Co., 322% Ran- 
dolph St., Bellwood, Ill., announces its new diaphragm “TeeJet’’ nozzle 
that is of great advantage where cdacentrated sprays are used i. farm 
spraying. The nozzle is an assembly of a spray nozzle and chec': valve 
built as one compact, light-weight unit. The instant that pres:ure is 
shut-off, the spring-loaded diaphragm makes a tight seal closu-e, re. 
stricting any further flow of the liquid. The diaphragm unit is made of 
special resistant synthetic rubber, providing a soft, resilient mate:ial for 
positive closure over the valve seat. Because the diaphragm valve is a 
part of the nozzle itself, complete shutoff is obtained within the oozzle 
and any liquid remaining in the system cannot drip out. Important also 


i?" Poy Set pe RS See 


SELECT-A-SPRAY 


The diaphragm ‘‘TeeJet’’ nozzle 


in the design of this nozzle is the diaphragm 
construction which minimizes the pressure re- 
quired for opening . . . in contract to standard 
check valves, which usually require five pounds 
pressure for opening alone. 


Dearborn Subsoiler. Dearborn Motors Corp., 
Detroit, Mich., announces the addition to its 
line of a new tool, the Dearborn Subsoiler. 
The subsoiler is a new answer to an old prob- 
lem of how toa loosen packed or impervious 
subsoil. It is designed for operation by the 
Ford tractor hydraulic touch control and will 
operate to a depth of 15 in or more. It has a 
bean 6in wide made of %-in high carbon 


Increase the usefulness of any spray outfit— at low cost 
—with Select-a-Spray. A single, convenient 8-way valve 
that gives complete control of spray — yet costs about the 
same as the valves and fittings it replaces. Used as stand- 
ard equipment by many leading manufacturers of spray- 
ers. Easily installed on any spray rig. Offer Select-a-Spray 


to your customers. 


The new Dearborn subsoiler 


steel, designed so that it can be rever: d end 
for end to almost double its life. As the Dear- 
born Subsoiler is lifted from the gro nd, @ 
unique folding action in the hitch brinss the 
chisel point up and forward to cle: the 
ground by 9 in. The chisen also is rev-rsible, 
providing two useful points. The su) soiler 
frame is bolted, welded, and reinforce: with 
heavy steel braces, yet it weighs only 100bbs. 

(Continued on page 196) 
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| Lhe Best Motor Oil your money can buy 


Best for § 
your tractor 


Why It Will Pay to Change 
to Custom-Made Havoline 


1, Custom-Made Havoline not only 

gives even better lubrication protec- 

tion, but it actually cleans dirty 
| engines—and keeps them clean. 


2, Custom-Made Havoline fights rust 
and sludge formation and reduces 
corrosive wear due to low tempera- 
ture operation. 


3. Custom-Made Havoline stands up 
at higher temperatures, flows freely 
in cold weather. 


and automobile. 


Here Are the Results of 
This New Oil Action 


1. You get easier starting, smoother 
performance, more power, more gas- 
miles, better lubrication protection, 
longer engine life and lower upkeep 
costs. 

2. In an old engine Custom-Made 
Havoline’s superlative cleaning 
action removes sludge, dirt and other 
causes of wear. 

3. In a new engine Custom-Made 
Havoline will give added protection 


during the vital break-in period and 


preserve the “new motor” per- 
formance longer. 


Best for 
a your truck 


N EXCLUSIVE new scientific formula makes Custom-Made 

Havoline Motor Oil even better than its famous prede- 
cessor, better than any premium oil you can buy. This great 
new motor oil passes all requirements for heavy-duty motor 
oils, including the stringent engine tests as established by 
government and industry. 

Tested and proved in millions of miles of driving in all 
48 states, Havoline is custom-made for your tractor, truck 


A money saver for old engines, a must for new ones, 
Custom-Made Havoline is now available from your local 
Texaco Man. For good pocketbook reasons order some 
iil Custom-Made Havoline today! 


Why We Say New Havoline 
Is Custom-Made 


Actually, new Havoline is custom-made 
to give best protection and best per- 
formance in cars, trucks, and tractors. 
This has been proved in the labora- 
tories and in millions of miles of driv- 
ing in all 48 states. 

Make no mistake, you can’t get the 
performance of Custom-Made Havoline 
in any other motor oil. So order some 


Best for / 


COMPANY 
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No waiting for sunshine when acres of California garonan are 
ready for cutting . . . and this Wisconsin Heavy-Duty Air-Cooled 
Engine-powered Rimple Green Crop Harvester is doing the job 
in rainy weather. 


The confidence in Wisconsin Engine performance by equipment 
builders and buyers is as typical as the ready acceptance of the 
features that make Wisconsin Engines great. All endorse the self- 
cleaning, thrust-absorbing, Timken Tapered Roller Bearings at both 
ends of the crankshaft, and the positive lubrication system. All 
go for the fool-proof air-cooling in sub-zero lows and maximum 
tropical highs, as well as the easily-serviced, high-tension, rotary- 
type, OUTSIDE Magneto with Impulse Coupling for any-weather 
‘starting and running, and designed-to-deliver construction. 
4-cycle, single-cylinder, 2-cylinder, and V-type 4-cylinder models, 
3 to 30 hp. Your investigation is invited! 
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WISCONSIN m ieee ON 


Designed to do the Job 
For more than fifty years we have 
built dependable steel wheels for 


movable equipment . . . agricultural 
and industrial. 


You can rely on EWC engineers to 
recommend the correct wheels for 
your unit. This is particularly valu- 
able when new machines. or new. 
models are being considered. 


If one of our standard wheels is not 
the most efficient, we can design and 
manufacture special wheels. 


Write for our catalog 


1 ee otis 


‘Quincy, I | 


No 


(Continued 


News from Advertisers ;,, pace 194) 


Caterpillar Tool Bar. The Caterpillar Tractor Co., Peoria, Ill, an. 
nounces the availabliity of tool bars for use with integrally mounted 
tillage tools on its D4 tractors. The tool bars expand the agricultural 
applications of Caterpillar tractors and help the farmer to do more 
efficient work in less time, and with less effort. Ground-engag ng tools 
attach to the beam portion of the complete tool bar and include chisels, 
subsoilers, ditchers, or disk ridgers, depth-gage wheels, and spri.ig-shank 
cultivators. The mounting of the tool bar provides free side n ovement 


ae : >» 7 
3 — oe: 
Caterpillar tool bar in use on D4 tractor 


which permits easy steering. The tool-bar hydraulic control raises and 
lowers the beam from approximately 3 to 41 in above the ground and 
may be used also to hold or push tools into the ground. A “‘float” posi- 
tion in the hydraulic control permits the tools to seek their proper depth 
and to remain unaffected by rocking motion of the tractor. Tilt ad. 
justment screws govern the angle of tillage tool penetration. Under 
tests the tool bar was found satisfactory for subsoiling operations to a 
depth of 24 in in hard, rocky ground. 


John Deere Pull-Type Combine. John Deere, Moline, Ill., announces 


a new 12-foot, pull-type combine, model No. 65, for large acreage har & 


vests. One man has complete control of the tractor and combine. From 
the tractor seat, he raises or lowers the hydraulically controlled plat- 
form and operates the separator and grain tank throwout controls. From 
the platform on back through the machine, the No. 65 is basically the 
same as the No. 55 self-propelled combine. Tremendous capacity in 
feeding, threshing, separating, and cleaning units insures big daily 
acreage and more grain saved. The 56-hp Hercules motor has power 


Mose PHD wae hs 


The new John Deere pull-type combine 


3 2 


to spare in the heaviest crop, the toughest threshing. The mo‘or is on 
top of the combine for better balance, greater field stability an. greater 
ease of servicing, and is regularly equipped with self-starter. Tc 45-bu 
grain tank can be emptied standing still or on the go in 1) min of 
less. Streamlined construction and freedom from unnecessary w °ight it- 
sure light draft so that a two-plow tractor easily handles the . 65 if 
practically all field conditions. 


Concrete Masonry Farm Homes. The Portland Cement As->ciation, 
33 W. Grand Ave., Chicago 10, IIl., describes seven concrete -nasonty 
houses in a new booklet, entitled “Concrete Masonry Farm Hor: s.” The 
farmhouse designs range in size from five rooms on one floor ‘o eight 
rooms on two floors. The illustrations in the booklet show such ‘features 
as utility room, central hallway and other modern farm home om a 
rangements. This booklet shows recommended construction racticts 
for building durable, firesafe farm homes. Plans and complete ~vorking 
drawings for these farm homes can be obtained from the extension 
services of most state agricultural colleges. 
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the pump designed SPECIFICALLY FOR 
mobile equipment: service 


tie NEW series v-200 
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BALANCED VANE PUMP 
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The rigorous job requirements of construction, agricultural, auto+ 
motive and materials handling machinery have long pointed out 
the need for a hydraulic pump expressly designed for this service. 
The new Vickers V-200 Balanced Vane Pump has been designed 
and developed to meet these requirements with the usual Vickers 
high quality workmanship ... all adding up to the “Best Pump 
Value" for this industry. 

Longer life at maximum efficiency, far in excess of fixed clear- 
ance pumps, is assured as the Vickers Pump is the only pump designed 
to maintain both radial and lateral running clearances at all times. 
Not only is normal wear perfectly compensated, the pump even 
automatically adjusts its clearances to oil viscosity variations result- 
ing from temperature change. As a result, correct clearances are 
maintained and more oil is delivered for useful work. 

For many installations the nominal rated capacity of the pump 


ls adequate, making it unnecessary fo select the next larger size 


to provide additional capacity to compensate for loss 
due to high operating pressures. increased temperatures 
or normal wear. Thus, in many cases, a smaller pump can 
be used resulting in a more compact, efficient, and 
economical installation. : 

The tried and proven Vickers feature of “hydraulic 
balance” eliminates bearing loads resulting from pres- 
sure. The vane principle provides for no-load starting . .. 
important in cold weather cranking. Greater mounting 
adaptability is another advantage. 

For better service, much longer life, with maximum effi- 
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ciency all the way ... you need Vickers V-200 Pump 
on your mobile equipment. Write for Bulletin 49-52, 


VICKERS 
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BETTER DESIGN... 
best performance 


Exclusive design features make Tee- 
Jet Spray Nozzles the preferred ag- 
ricultural nozzle . . . “Lap-edge" 
spray pattern assures even distribution . . . Uniform 
atomization results in minimum driftage . . . Patented 
V-groove permits accurate spray alignment . . . Orifice 
tips for all types of spraying . . . quickly interchange- 
able without removing nozzle body from boom. Write for 
information on America's favorite farm spray nozzle. Ask 
for Bulletin 55. 


Trigger TeeJet 


Quality built for hand spray- 
ing. Valve body drop forged 


* 4 Any TeeJet 
brass with stainless steel — te the 
valve stem. Self-seal Trigger 

TeeJet... 


packing. Valve seat re- 


bI Tri also curved 
P aceable. rigger xf ; and straight 
ock. ‘ extensions. 


Write for Data Sheet 4670 and 4675 


SPRAYING SYSTEMS CO. *“ée.twooo,"t.*" 


(Suburb of Chicago) 


Specify. . . 
TUTHILL 
MODEL 5-W 


The Pump for Your 
Weed and Pest 


Control Equipment 


No other pump for tractor spraying outfits combines these 
practical advantages of the Tuthill Model 5-W in one 
compact unit: 


Direct-mounted on power take-off. 
Adaptable to puiley drive. 


Compact .. . close-coupled design. Over-all dimen- 
sions ... 444” x 544" x 6%”... Net weight 121, Ibs. 


Fits 14%” or 13%” spline shafts. 
Pressure range from 0 to 150 pounds per square inch. 


Delivers 5 g.p.m. at 100 p.s.i. at 550 r.p.m.; 16 g.p.m. 
at 100 p.s.i. at 1750 r.p.m. 


Built of highly corrosion-resistant materials to handle 
a wide variety of spray liquids. 


Self-priming . . . self-lubricating. 
Write for complete details. 
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19, Illinois. 
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en 
Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers see. 
ing employment or change of employment in touch with possible employ. 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society 
The Society does not investigate or guarantee the representations mage 
by parties listed. This bulletin contains the active listing of ‘ Positions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society’s office, and infor. 
mation on each in the form of separate mimeographed sheets may tp 
had on request. ‘Agricultural Engineer’’ as used in these listings, is no 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


——. 
— 


Note: In this Bulletin the following listings still current and pre. 
viously reported are not repeated in detail; for further information see 
the issue of AGRICULTURAL ENGINEERING indicated: 


PosiTIONs OPEN: (1949) : MAY—O-688. AUGUST—O- 34-67 5, 34-678 
59-680. SEPTEMBER—O-84-682. NOVEMBER—O-127-690. DECEM. 
BER—O-165-691. (1950): JANUARY—O-189-692, 197-695, 197-696, 
201-697. FEBRUARY—O-232-698. MARCH—O-225-699, 262-700, 
262-701, 244-702, 253-703, 267-704, 270-705. 


calieneesaieiiaiiaiadahinteniemnnnabiinaaiinminedietiniainaee 


PosiTIONS WANTED (1949): APRIL—W-239, 248. MAY-—W.258, 
271. JULY W-288, 299. AUGUST—W-24-304. SEPTEMBER—W.¢7. 
312. OCTOBER—W-111-316. DECEMBER—W- 145-323, 146-324, 151- 
325, 137-327, 157-328, 97-329, 161-330. (1950): JANUARY—W-164 
331, 138-332, 174-333, 175-334, 179-335, 171-336, 177-337, 190-338, 
202-339. FEBRUARY—W-203-340, 198-341, 199-342, 214-343, 208. 
344, 218-345, 222-346, 209-347, 217-348, 213-349. MARCH—W.-2}9. 
350, 227-351, 247-352, 228-353, 231-354, 256-355, 240-356, 248-357, 
252-358, 257-359, 246-360, 268-361, 258-362: 


NEW POSITIONS OPEN 


INSTRUCTOR and research assistant in farm structures, to teach 
professional and service courses in agricultural engineering department 
in a state college in the north central area. BS and MS deg in agricul- 
tural engineering or equivalent. Teaching experience as an assistant 
while taking graduate work desirable. Opportunity for advancement 
to associate professor or research engineer. Age 23-35. Salary $3600- 
4000. O-272-706 


PRODUCT DESIGN ENGINEER, for design, development, and test- 
ing of products in the farm irzplement field, such as wheels, wagons, and 
spreaders. Midwest location. BS deg in agricultural or mechanical e- 
gineering and four or more years of experience in farm equipment or r- 
lated design. Must have pleasing personality and be otherwise adaptable 
to possible development as a sales engineer. Opportunity to advance to 
senior design engineer or sales engineer in near future. Age 26-38. Salary 
$4200 or more, depending on qualifications. O-284-707 


ASSISTANT ENGINEERS (2 or more), to sell and design portable 
aluminum irrigation systems in western territory. Some training and & 
experience in hydraulics and in agriculture required. Additional knowl §@ 
edge of soil chemistry, bacteriology, and soil conservation desirable tut 
not essential. Sales ability, health, neatness, and willingness to work 
required. Must have car. Age open. Salary $3000 straight or sliding 
scale commission. O-281-708 


DRAFTSMAN for commercial work in farm structures field with 
manufacturer of steel buildings and building materials. Location South- 
east. Work involves designing farm structures and related facilities for 
crop handling, processing, and storage; construction drawings and speti- 
fications for fencing; and maintaining a farm building plan service 
Recent graduate with BS deg in agricultural engineering and major it 
farm structures, or BS deg in civil or architectural engineering. Fam 
background and experience in construction or building materials fielés 
desirable. Opportunity proportionate to ability. Salary open. O-282-709 


ASSISTANT AGRICULTURAL ENGINEER for full-time research in 
power and machinery in a state university in the Northeast. Work wil 
be largely on potato-handling equipment first few years. Project well 
financed for material, labor and equipment needed. MS deg in agricul 
tural engineering, or equivalent, and some research experience in college 
or industry. Must have an interest in both teaching and research. OP 
portunity for advancement average for college work. Age 30-40. Salary 
$4300. Maximum to start. O-297-710 


GRADUATE TEACHING ASSISTANT to handle laboratory course 
in agricultural engineering in a state university in the Northeas:. BS deg & 
in agricultural engineering or equivalent. Must have an i. terest i & 
teaching. No experience required. May take up to 10 credits per seme & 
ter toward MS deg in agricultural engineering. Opportunity to carry ®@ @ 
research for thesis in established experiment station project. /<e, under § 
35. Salary $1000 for 9-mo period. O-297-711 : 


LECTURER in agricultural engineering, for teaching and 1 search 2 
the university of a province of Canada. MS deg in agricultura’ engineer 
ing, or equivalent, with specialization in farm mechanics. A, pointment 
to be effective September 1, 1950, or as soon thereafter as con enient 
appointee. Applications desired before June 1. Salary $28(\)-3500 t 4 
start, depending on qualifications. O-306-712 : 


OP RIE ne ORR 


NEW POSITIONS WANTED 


DEVELOPMENT, service, or teaching in rural electric field, in public 
service or private industry, anywhere in U.S. A., Southwest referred. 
BS deg in agricultural engineering, 1946, Michigan State College. B 
perience 3% yr as farm service advisor with public utility. En!isted 
commissioned war service in Army, 4 yr. Married. Age 27. No disabil- 
ity. Available on 2 weeks notice. Salary $3600-4000. W-289-363 


(Continued on page 200) 
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MM HAY TOOLS GET ALL THE CROP ON TIME—EVERYTIME!! Every modern 
farmer knows that his hay crop is one of the most important crops 
on his farm. He knows that timely cutting of that crop is a most 
important factor in deciding its quality, and therefore its feeding 
and market value. Care must be taken to avoid cutting too early 
and also against allowing the crop to stand until full bloom has oc- 
curred and the nutrient value has begun to decline. Progressive 
farmers have learned that when they use MM Hay Tools their crop 
is cut right, on time, everytime. 


MM UNI-MOWER is important to the haying time factor. This mower 
attaches to any modern tractor equipped with power-take-off. 
Equipped with a 7-foot cutting bar it cuts up to 35 acres per day. 
Since the power drive consists of a simple V-belt pulley, the sickle 
speeds can be easily changed to meet all cutting conditions . . . no 
gears to adjust and fewer wearing parts. MM Uni-Mowers are 
available in pull-behind and side-mounted models . . . mowers that 
allow farmers to spend less time in the field . . . mowers that are 
ready to cut the crop when it is just right! 


MM SIDE-DELIVERY RAKE'S GENTLE HANDLING HELPS RETAIN FOOD VALUE! 
That’s why so many modern farmers prefer this rake. The rolling 
action of the rake turns the heads into the center of the windrow 
leaving heavy butt end of the stems out where they will dry faster. 
Heads and leaves dry slowly and stay on the stem. The whole wind- 
row dries more evenly and in less time, so that hay may be taken 
up sooner after cutting. Therefore there is less chance of loss by 
storm, and hay is better because few, if any, of the leaves in which 
most of the food value is concentrated are lost by breaking or tearing. 


MM BALE-O-MATIC MAKES BALING A ONE-MAN JOB! That’s important 
to farm businessmen who want to save money on their haying jobs. 
This baler is completely automatic . . . picks up the hay, slices, and 
ties it into firm bales with two 14-gauge high-tension steel wires 
while the hay is under compression. Bale-O-Matic bales are uni- 
form, rectangular, square-cornered, and won’t come untied when 
handling. No loose ends of wire left in the bales or in the field! 


MM WINDROWERS CUT CROPS [= 
CLEANLY and deposit them in ee 

uniform windrows on top of 
the stubble. Even the finest 
hay seed crops are handled 
without injury. All controls 
are within easy reach of the 
operator, permitting easy 
change of cutting height and 
height of reel ‘‘on the go’’. 
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PERSONNEL SERVICE BULLETIN 


(Continued from page 198) 


DESIGN, development, or research in power and machinery or 9) 
f or and water field, in public service or private industry, in U.S.A. 
foreign location. BS deg in agricultural engineering expected in June 
University of Vermont. Dairy farm background. Carpenters helper, 3 
AGRICULTURE mo; conservation aide, 2% mo; student trainee in SCS 2% mo. Nayy 
radio and electronics schools, 10 mo. Single. Age 23. No Gisability, 

Available July 1. Salary open. W-263-364 


and DESIGN, sales, or service in soil and water field, with pr vate jp. 
dustry, in U. S. A. or South America, preferably Pacific Northwest area, 

NDUSTRY Willing to travel. BS deg in agricultural engineering expected in May, 
State College of Washington. Farm background, and experience in op. 

eration, repair, and maintenance of tractors, combines, trucks, «nd other 


farm machinery. War service in Army, 2 yr. Single. Age 23. No dis. 
ability. Available May 30. Salary open. W-283-365 


DEVELOPMENT, extension, management, or research in power and 
machinery field in public service or private industry, in U.S. A _ prefer. 
ably Northeast. BS deg in agricultural engineering, 1941, University of 
Maine. Inspector of engineering materials, 6 mo U.S. Navy. Commis. 
sioned war service in U. S. Air Force, 4 yr. New York Agricultural Rx. 
tension Service 1% yr. Development engineer in private industr, 1% yr, 
Married. Age 30. No disability. Available on reasonable notice. Salary 
open. W-296-366 


EXTENSION, teaching, or research in power and machinery or farm 
structures, in public service or private industry, anywhere in U.§.A. 
BS deg in agricultural engineering, January 1950, Oklahoma A & \ 
College. Farm background. Experience as plumber’s helper. War 
service in Navy Air Force, 2 yr. Single. Age 24. No disability. Avaij. 
able May 1. Salary open. W-255-367 


DESIGN, development, research, or extension in soil and water field, 
in public service or private industry, anywhere in U.S. A. BS deg in 
agricultural engineering expected in June, Purdue University. Major in 
soil and water. Experience as painter and carpenter part time and sum- 
mers. War noncommissioned service in U.S. Marine Corps 3% yr. 
Married. Age 25. No disability. Available July 1. Salary open. V-294-368 


DESIGN, development, research, extension, service, or writing, in 
farm structures or soil and water field, in public service or private in- 
FRENCH & HECHT dustry, U. S. or foreign. Know Spanish and other foreign languages. BS 
; Decne deg in agricultural engineering, February 1950, University of Illinois. 
< DIVISION Farm work one year plus two summers. Construction work two sum- 
mers. Laboratory technician one year. War enlisted service one year. 

Single. Age 23. No disability. Available on short notice. Salary $240 


KELSEY-HAYES WHEEL COMPANY ™. _ W-299-369 


a eee 


D AV E N P oO R T 1 oO W A TECHNICAL work in power and machinery or soil conservation fied & 
* in private industry, U.S. or foreign location, prefer El Paso, Texas & 
: area. BS deg in agricultural engineering expected in May, Oklahomaa & 
° ° & M College. Enlisted service one year in Army Ordnance Office in 
wuM1Ce 7 S S S Japan. Single. Age 22. No disability. Available May 30. Salary $3000. 
W-304-370 


SALES and service in soil and water field, in private industry in 
U. S. A. or Canada. Willing to travel. BS deg in agricultural engineer- 
ing, 1949, University of Saskatchewan. Farm background. Experience 
two summers as rodman on geodetic survey on Alaska Highway. One 
summer on soil erosion and moisture conservation work. Currently on 
hydrology, soil erosion, moisture conservation work in Dominion Ex- 
perimental Station. Single. Age 22. No disability. Available on 3 
weeks notice. Salary open. W-285-371 


WANTED 


Design Engineer 


EXTENSION, teaching, research, sales, or service in power and ma- 
chinery or soil and water field, in public service or private industry, any- 
where in U.S. A. BS deg in agricultural engineering expected in June, 
South Dakota State College. General farm background. Single. Age 23. 
No disability. Available June 15. Salary $2800. W-249-372 


DESIGN, development, research, or writing in farm structures or soil 
and water field, in public service or private industry, any location. BA 
deg 1949; BA Sc deg with major in agricultural engineering, 1950, Uni- 
versity of British Columbia. Farm background. Worked during summer 
of 1949 with B. C. Government Land Utilization Survey. Enlisted service 
in Canadian Army 2 yr. Married. Age 26. No disability. Available 
May 15. Salary $2500 min. W-291-373 : 


Engineering graduate with knowl- 


edge of hydraulics and tractor or SALES, service, or writing in the power and machinery field in pub- 


lic service or private industry anywhere in U.S. A. BS deg in agricul- 
tural enigneering expected in June, Iowa State College. Farm back- 
ground. New product design experience 7 mo, with leading farm equip- 
ment manufacturer. Navy enlisted service over one year. Sincle. Age 
23. No disability. Available in June. Salary open. W-293-374 


automotive experience. Familiarity 


with farm implements desirable. Will 


DESIGN, sales, or development in power and machinery fi:ld, with 
college, manufacturer, or distributor, any location. BS deg in agricul- 
tural engineering in June, 1950, University of California. Farm back- 
ground. Airplane and engine mechanic, 13 mo. Farm tractor contracting 
work, 1% yr. Engine and turret lathe operator, manufacturing disk and 
weed spray equipment, also tractor and implement repair, summer and 
part-time, 2-yr. Laboratory assistant in engineering departmen: of Uni- 
versity of California, part-time, 6 mo. War service as pre-:adet in 
Army Air Force. Married. Age 24. No disability. Availabl: July 1. 
Salary open. W-307-375 


be responsible for complete projects 


on tractor hydraulic systems and 


components. 


“ 
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New Bulletins 
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Send complete details to 


Farm Fence End and Corner Design, by Henry Giese and ©. Milton 
Henderson, Research Bulletin 364, agricultural engineering section, 
Iowa Agricultural Experiment Station (Ames, September, 194 ). This 
is a report on Project 618 of the Iowa Station, in cooperation vith the 
Farm Fencing Association. It shows the weaknesses of some common 
bracing practices and simple installing methods and brace desig” s which 
have proved satisfactory under the high tension loads imposed on wut 
fence ends and corners. 


Personnel Department, Pacific Division 
BENDIX AVIATION CORPORATION 


11600 Sherman Way, North Hollywood, Calif. 


AGRICULTURAL ENGINEERING for April 1950 
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